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Prefacie 

A ronference on th^EpKlemioiotry- of Atrm^ was hejd 5 yeai*^ a<;o at 
Elkridg:^. Maiylttnd. under chftinnanship- of Dr. Adnait OsTfeld^ 
At tl\at time, ^tmli^ wti^t part of ilie National institute 6l 

^ Child Health and Human I)evelot>ment. Xow that the National 
"Institute on Agitig has become a reahty/Dr Robert* Butler, Director 
pt tlu^Institiite, thougbtr it appropriate to review the state of the art ifi 
order to identify the needs in the epLde.mtology agitig, one of the 
major progrrtnis of ihe Institute. ■ ^ ■ 

An imhcation of the directiQn.of recent resea^h and concern may 
oljtaincd from a brief scai^nmg, of the progracm -p^^this confeVence. 
The first sesiiion, chaired by Dr. Sarftiel Greerfhovf^^ constituted an 
attempt 10 formulate a definition of aging other than that of chronologi- 
ral a^t^'^'Phis problem has bothered epidemiologists anj other re- 
searrhers trerfiendously. There^is no doubt that altemifte de^nittoq^ 
would be a major step for^'ard. ' * 

The next session, chaired by Dr. George Saeher^ addressed a num- 
ber ofi biomedical correlates of aging, including some of the predictors 
of longevity. M^^tonal was prese'nted from ^veral longitudinal studies, 
in^fiiding the ongoing National Heart, Lung,^ and Blood InstitlJte 
Framinghany study which has, in many respects, developed inJ^P'^^n 
apng study, (Consideration was^also given to some of the 4iseases that 
are known to correlate strongly with age and that constitute some of the 
major healtii problems of older people/ 

Kollowing^he discussion on ihe biological correlates. Dr. Judith 
Tohen rhatred a session on the soocial and psychological correlates of 
aging This area was not adequately , covered m any formal sense at the 
ronferenre 5 years ngo. It is probably oj^c of the more productive areas 
that has alJpearcd in the^intervening yearsif . v 

Dr/Don Gibson, (;pchairman of the Elkndgc conference, then 
chaired a setssion on theMiealth <;are implications and problems of the 
agpfl The^e included demographic projections,* morbidity estimates, and 
other asperts of health care prablems.in this segment of .our population. 

Finally, there was an attempt to^ummarize in a.broad sense what 
we have leanjed from this conference, to review the strides made since 
the earHer conference,'and to identify major gaps in our knowledge-of 
the problems of tlrp agcil. Thus, it is hoped thafthe information gained 
here will be a base for the emerging program m ep'^demiology, bio-' 
statistics and demography ect the National Institute on Aging. > ^ 
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Introduction 
Robert N. Butler^ MJ)» 

National Institute on Aging - — ^ . ^ . 

National Institutes of Healti 

Betheida, MD 20305 - ^ 

I want to welcome all of you Ito the Epidemiology of Aging Conference 
and to thank each of yoif for coming. I particularly wish to thank ^ 

♦ Dr Manning Feinleib, Dr Suzanne Haynes and Ms; LorSknn Stalloqes, 
all of whom did so much to make this conference^ possible. Basically, ^ 
the eoiiferenee is a collaborative effort between the National Institute - 
on Aging and the National Heart, Lung, and Blood Institute. ' - 

This conferenjce reflects t le Nationf^ Institute on Aging's strong - 
commitment to epidemiology Although this Institute is the newest 
and least capitalized of the National Institutes of Health, it has a 

^psjno^t "^ignifieant mission, Becat se our mission is the study of a bi<dogical . 
process, we have the opportun ity to interact with the diseasetcategori* 
eal Institutes. As stated in the legislative language of the Kesearch oa 
Aging Act of 1974 under whid i the Institute was created, our mandate * 
is extremely broad and includes biomedical, sopial, ^and behavioral 
research. Clearly, epidemiologc investigation^^B&va a' role in each of 
these areas. . , / 

It b interesting to note tba t at about thasame^ime as the National 

^ Institute on Aging emerged intthis couatTy,^\pther nations abo began 

* to create similar institutes, I d) not mean toJhi^ly that they followed - 
' us; in fact in many instances hey preceded us. There are seven other 

institutes on aging established i x industrialized nations, not all of them 
Western. They are Japan, Run lania, Czech(tel5vakia, the Soviet^ Union, 
Israel, France, and Holland. S veden is now consideivng ^he establish* 
meni of such an institute, I 

In my judgment, the creal ion of these institutes is not ^ function 
of sentiment but rather' a re5p >nse to the realities dicta^ted by demo* . 
graphic changes. For exampje f gures I-l.and 1-2 show that, based on , 
current projections, the pi^enjt population of older people (those 65 
years of agfi and ov^r) wUl nave more t&an.doubled by t^e year 2Q30. 
We can expect to have over 50 million peo^ein thisagegfaup, atwhioh- 
time they will coiS^tute a^)ut 17 percent! of the total popmaton. liet < 

me point out that in this ceiituy^l projections regarding the relative 

proportion and absolute num be} s of older Americans have tumj^^ut to ^ 
be underestimates. If tbers should be r&earch achievements and 
significant improvements in heUth care, ^that 17 percent figure could * 
go even higher, perhaps to 10 i percent. Tha\ would mean that, by the 
year 2030, as many as one oiit ev^^ five Americans will tfe 65 years 
of age or over These protectee njimbers should be <^ose*to the mark 
because th6y ai^ not^iffectec l?y fertility — the people that we are talk- , 
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ing about have been bom and are now' all living. The aged \\\ 2030 
will, by and lafge, be the "baby boom*' population of the 1940 ^ and 
IdoO's grown old.* ' ' 

.Vsmost of you know, there is a differential hfe expectancy between 

rthe sexes, with women currentl> outliving men by 8 years. Because 




*For those of you who crdght Interested in a detailed and comprehensive 
Afcoiint of these population trends, see ''Demographic Aspects of Aging and the 
Older Ptjptjlation in the United States/' Currenl Poputatton ReporiSf ^Bureau of the 
Census, serieg P-23, No. 59^, May 1976. 
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Age Gaoge — Chart shoves the f'orcentage ol the American poputatton 65 and Older 
from 1900 lo 1975. with predictions tor i960 to 2030, 
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American women who marry tend to maj?ry men a^ average of 3 years 
oWer than themselves^ they face approjftmately 11 j*ars of widowhood. 

I woukUjke to speml a minute or two on the jmportanae of epi- 
demiology in this developing Institute. In light of our jsarticularmissionf 
we feel that we need,jiot Decessarily follow the traditional program of 
organizatipn of the other National Institutes of Health, We are there* 
fore Tpoving'towant a central planning j^oup consisting of the director, 
deputy director, scientific director, associate director of Extramural 
and Collaborative Researcn, an<i associate director of Epidemiology, 
Demography, and Biometry, This group seems to us to represents ^ 
balance betweetTbiol^jry and epidemiology, thus*tpaking it ^f>ssiq]e 
for us to consi<ler the future qjiaracter of our population in*planni^ 
what research is nee<le<Lto improve the quality of theit liiTes- . 
I 
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M ft conference I recently tiUeuile<I in New York on Future 
Ojrecljonsi m tiealth Cure, no meiiUon was nm<!e of tlie future size of 
ihe etilerly population to be serveil until I <\n\ so at the enJ of the 
meetiiij^, AH the pUniun^ of future ^h^ettlon^ of Ueiilth cfire did not 
include any conAiJevution of the character* <lemojrraphic structure* 
an<i ^^h^ett^-e vanationi> of (he population that we will have 20, 30, or 
40 years from now. 

, We often Ibieaf referena^ ma<le to the ''njrinjr pmblem*' and/ifi 
many instances^ tan observe the tra^^eily associato^l with growing 
old m America- Thl^ i> particularly the case with o^er women, who 
may be impoveni>he<U vulnftiible to crime^ and affli<:te<l with a variety 
of <hi>ea»eb t,uch 0:iteopor06is, We arc all awarfe of the considerable 
impact of Alzheimer :i <l[i>eas>ej senile <lementia, which affects so many 
oKler .Vmericuns anci i^ a contributing: factor in a large number of 
' nursin^: home admissions, m this country. 

If we think back for a moment, wc see that in this century a 
majpr chancre has taken place in both the absolute} number an<l relative 
proportion of older people. This chancre should be re|;arde<l^ as a tri* 
umph, for society htui al\\u>s \\ante<l people to have the opportunity 
to live longer- Unfortunately, our society was unprepared for this 
demoifraphic revolution**, we <!id not have the social institutions, the 
me<li<al care ^>>^tcmT the' employment policies, an<l the nursing homes 
to properly respond to the ehann;e. This is only a temporary derange* 
ment an<l should not Ijg \ie\\e<l as finaL We are already showing signs 
of a<laptin^ by improvinj^ the socioeconomic conditions and over- 
coming many of the prejmlices that exist to\\ftr<i older people. Ulti* 
mately, of course» a^ far as thit> Institute is concerned, w must acquire 
new kno\\le<lge. It is> only by con<luetinjj; research that we will derive 
new kno\\le<tge to H<lvaii<.e our upder^tanding oTthe un<lerlying causes 
of the aiding process and help us separate disease from a^^ng. The 
improvements m health care an<l service delivery that can jjesult from 
t^he application of this new knowledge will imps^v^ the quality of life 
of the old. 

^ We^now have about h2 million people in nursing homes in this 
country^ 950*000 of whom arc over 65 years of age. Unless we advance 
our un<lerstan<ling of the disea>es which bring people into these nursing 
homes, wc can expect the pr£&ent number to increase to 2,4 million 
people m about 45 years. To avoid such a situation^ we need^ to develop 

'an analytic epidemiolQj^y which can c^tribute to a better understand- 

of the antece<ients of these conditions awl then to mount an effe'etiye ' 
biome<licaL social, an<l behavioral stucfi^ program on aging here at 

nih; . " ^ 
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Definitions of Aging 

Opening Remarlts^y. Chairperson Samuel, W* Greenhous|^ Ph»^ 

In the Conference on the Epidemiology of Aging, lield 5 years agOj a 
very Interesting comment was made by Dr. Adrian Ostfeld who is also 
attemiing this conference He stated, '*But the challenge of applying 
epidemiologic methods to the study of aging is^ far mQre Jfefficult^one 
than applying them to a disease. A cleat^ vajid an^J reRablS definition. 

^of aging remains to be formulated/' I^ssume fihat tKat statement is a 
preluile to the first session of l^is particular meeting which is concerned 
with the definition of aging. . ■ . 

May I emphasise that the task of arriving at a defmition;of the 
epidemiology of aging ia no leSs difficult. Perhaps '^definition'* is not 
the right word. More appropriate wiould be the formulation of the 
appropriate questions and objectives that %re to ^be investigated by 
epidemiologic researcti. There are prohgbly"some wW still believet 

"tmit epidemiologic studies of aging relate, to the epidemiology of diseases 
occurring in the aged. However, 1 am sure many here will agree with me 
\ichen I say that the epidemiology of aging should extend far beyond 
such studies. The problem, though, is..not clear^what should the 
prescribed area of research be? What systems of the l^uman organism 
should be studied — the immunologic, the circulajtory, neurological, 
behavfloral, psychological— probably all — but Vhen what are the 
prioriwes? At what age should we begin these studies? We now under- 
stand enough to reject age 65. At this age we see the consequences of 
the aging process. Should it then be age 40 or 20 or even birth? Much 
ciirrent epidemiologic research relates to risk factors. Risk factors for 
abnormal aging? Then, what is normal aging? 

■^Clearly, these questions are only some of many -more than^can 
be posed. We look forward to this, conference for answers to these 
questions and for the groundwork of an important and. effective ^xo^ 
gram of research iir the epide^iiology of aging. 

' We begin this mornings session by bearing from Dn Robert 
Butler, director of the National Institute on Aging, who will present 
a summary of current definitions of aging. 
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Currjent Definitions of Aging 
Roberf Butler* Jia 

National Institute on Aging 
National Institutes of Herith 
^ Bethesda, MD 20205 

This pr^entation is essentially a commentary on^the problems of 
defining aging. To begin with, there is no denying the reality of aging^ 
a process often described as intrinsic, deleterious, universal, progres- 
sive, and irreversible. One creative approach that has prove<l to be an 

, important research strategy is the separation of the aging process 
from the <tiseases and other environmental factors that may accompany 
it. For example, at the time of our studies of human aging conducted 
here at'NIH in the 1950* s, people thought of* arteriosclerosis as being 
part of aging. Today, we knor that arteriosclerosis ts a disease; in^ 
fact, there are those who would men call it a pediatric disease, as 'one" 
may tiijd plaque in the thoracic aorta of the child* 

The problem of defining aging is complicated by variations in^how 
difFerenV" people age, both physiologically and p^chologicj^Jlf, as 

^well as the differences in the aging prtfcess in systems, organs, and 
tissues. 

Thfe term "old age" itself is by no means a constant. The chrono- 
logical demarcation using age 65 as the dividing line was begun by 
Bismarrk in the 1880's in legislation dealihg with retirement pensions* 
Today we have entitlements and eligibilities sponsoretl by our govern- 
ment in which the classification of old age varies* For instance, under 
Title VII of the Ohier Americans Act-^the nutrition program— 60 is 
the lower limit for the aged; in one HUD housing program^(the 202 
program), it is 62; and in the Medicare program it is 65* 

If we move to the biological definition of aging, which Dr Adiplman 
will discuss in deinvl, we can say^that aging begins at — in fact, before — 
conception. The impact of maternal age upon Down's syhdrome sup- 
ports this argument* The Nobelist Medawar, on the other hand, 
approaches the issue from the perspective of evolutionary theory and 
would have us consider the entire postreproductivc period as constitut- 
ing aging. .V 

We should look at certain specific systems — immune competence, 
for example — uhicK merit particular attention. Studies have suggested 
that people over60 may have as little as one-tenth the immune compe- 
tence of those in their teenage years. In addition, we have intellectual 
competence to consider Dr* Gruenberg will discuss that in connection 
ivifh the question ^*Ib senile organic brain disease inevitable with age?*' 
Or is there son^^ suggestion through epidemiological studies that after 
age -SO one may actually have a lower age-specific case rate of Alz- 
heimer's disease'and other oi^anic states? Finallyj we must consider 
stress competence, i,e., people's capacity to respond to Jife's changes- 
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ILakle, Ilolmeb^ MubU^lu nad Ruhe have worked on tlio opidemiologric 
aspects of this motlahty. 

Wcshouki View the innKIIe iears ajs a porioil of traasitioa. Although 
* th&tus»&ioa up to thi& time ha& centered on inJLVRlual& 65 ami above, ^ 
the Research 6a .\^ia^ Act that creatoil the National lastituto oa 
A^^ia^' Joe& imlicato the appropriatene^ of our looking: at the nflicfdle 
abwell a& the later years. The mKldle >ears are obpecially important 
m the'^utuiij of ilifTereucos between the sexes ami at?e groups in suscep- 
tibihty to (iiseasos. 

This brings us to the problem of risk groups. We do not know 
enouf^h about the difFerences in aging Qssociatei.1 with individuals* 
genetic makeup and their early Ufe hiatories. 

To take all these factors into consiiferation requires a multi- 
disciplinary approach, I think we agree that we cannot look at nature 
simplistic ally. Aging is complex, with many antecedent factors leading 
to specific outcomes of various adaptive levels. We do not have a variety 
of sophisticated and valid methodological and statistical techniques 
available to help us weigh the relative contribution of each variable to 
an outcome. It also seems to me that where the definition of aging is 
concerned, epidemiology must relate to interactive, prospective and 
analytic procedtireSs 

If \^e define aging broadly as a vulnerabihty or functional susqep- 
tibiht>, we can gain insights into various <lisease states and their 
interactions. For example, we must investigato how biological factors 
contribute to the timing of the onset and the severity of vwious dis- 
eases* I also propose that we must be much more precise than we 
have been in our use of thilterm "old*' to de^gnate the a^e group 65 
Bnd above. There is a huge amount of territory between ages 65 and 
90, a total of 25 years which havo not been adequately observetl or 
characterized. We can begin to define 'ig^^jf more precisely by sjm[>ly 
specifying narrower age ranges—60 to 64, B5 to 69, 70 to 74, and so 
on* TliOiie categories will be further refined as research on aging con* 
tinijos and our understanding of the aging process mcrea^s. 
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Definiiion of Biological Aging^ 

Richard C Adeltnan^ % 

\; 

Temple University Institute on Aging ^ 
3420 N, Broad Street 
Philadelphia, PA 19140 

It w8« my responsibility to proposeadefinitionofbiological aging which 
would presumably be of some n^e in future studies on the epidemiology 
of ftging The reason I chose to accept thi^ responsibility specifically 
relates to my somewhat outspoken position that biologists are not yet 
prepared to make any such definition. Therefore, what I shall do today 
i^ pose questions which, at least in my View, ate of the most fundamental 
concern in th^ biology of aging, outline in a very general sense the types 
of experimental approaches which probably are necessary in order to 
evolve answers to ^hese questions, and present brief highlights of one 
particular experimental approach out of my own laboratory to show 
both the potential ahd the pitfalls in pursuing these types of problems. 

Fjrst of all, with regard to the fundamental question of agmg, what 
is meant by biological aging? Does it^mean that specific populations are 
rharacterized by finite maximal life spans which can diffep enormously 
from one population tp another? Do all members of a given population 
eventually undergo a progressive decline in their capability for phyai-. 
dpgiral performance as time passes? Do these fundamental features of 
aging populations relate to one another? Thus far, such issute are totally 
unresolved. ^ 

Whatever the mechanisms responsible (or the biology of aging, do 
they reside within all of the c^lls that comprise a particular organism 
or are they intrinsic only to a restricted class of cell population? Given 
a cell population in which there are basic mechanisms that are intrinsic^ 
is there only one kind of mech^ism of aging which is responsible for 
the broad array of features which characterize the elderly? Or ere there 
a number of different kinds of aging mechanisms? The biologists have 
not begun to answer these questions, and in many cases, they have not 
even beguif to ask these questions. 

What about a general experimental approach that is capable of 
answering or resolving these particular issues? What mighi we consider 
as reliable, reproducible parameters of aging? There are many parameters 
whirh rorrelate with the passage of chronological time as members of 
a population approach their apparent maximal life span. For example, 
elderly human populations are characterized l)y increased susceptibility 
to most disea'w, diminished organ function, altered metabolism, etc. 
U, £). Similarly, there are a few parameters which correlate with ap- 
parei^t maximal life span of specific populations. For example, maximal 
life span of at least certain species may correlate wiih the capability for 



♦Supported in part by NIH grants AG-0036S, AG-00431 and CA-12227, and 
an Established Invest! gatorship from the American Heart A38ociatloa 
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repnir of'u ^|H'iiin tvpo of DNA ilaoiugo (5), witli tho 'susceptibility 
pf DXA to ciiemiutlly irt^lu^tMl mutage]^esk> (4), aiiu with the like- 
hhootl for prolifc-nitiwii nrnl survival of specific cell iiopjilations grown 
in culture (5). ■ ' " ^ - 

Tht* current %tate of t^he art i^ priraarily^ilericriptwi?, 'fhis not 
a rritich%ni, it dimply reHiH t^ the embryonic ^tate of the field: Having 
doi a mtils uf tehable puranietors of agtng, the next question 

lie^ m wfiat cell poi*iilution^ of what particulai tissue will such le%1on 
origmntt^? Onci* you have id^^iitLfied a particuhir cell popuhition, what 
tht^ ^niitiiig niole(;**idr event whos^e mo^hfiaitibn responsible for 
thu% s()tH.ifi< It-Mon iruiue%tion? Having lUentifieJ a sl>ecifit: bloehetnical 
event, what u% the Jovelofjinentnl profile of this lesion? At^yhat age 
in the life span of the t^mial in question is this le^on of agyfig jir^t-ex- 
prfisHjil? Atid what the nature of thoi*e factoi'^i which are i-espon^ibl^ 
foi: iU initial appearance? Fiually,.ho\\ Jo tlie5>e ft^ctor> relato'to po- - 
tentml health and longevity and what type;> of m^thodplogy'can be 
developedfor their, successful intervention? ^ 

Clouding the interpretation ofeven thexeliablo loformajion is the 
' inabihtj, thui> far, to ascertain the relative ipiportance of con trib^ut ions 
to thtf phenomenology of aging by genetic and envji;oninental factors. 
One feature v\hich probably characteriz^ii all aging population^ is the 
1*rogreM>ive modified ability to adapt to changes^ in the su^und.ing 
i'nviTonmeDt.^One biochemical expression of thfesftftttifefciartton of aging 
the altored capacity for the prodiictlon of k^y en/.yme molecule^i in 
response to some type of environmental challeng^T^ • - 

For example, the ability to initiate adaptive increases in the ac- 
tivities or amounts of nearly 50 en7,ymei> now is kpown to be impaired 
during ajring m a ijanety of tissues of several different species ahd in 
responi^ to a broad s|*ectrum of nutritional, pharmacological and en- 
vironmental stimuli, Thei^ pattem.% of age dependent en7,yme adapta- 
tions are .%Usceptible to considerable vai*iationh; variatioiu which are 
related at the very least to differences of sex, i»train, species, growth, 
/jobcMty, sU-%ce/jtibilitj todj^ea^sC, as well a:> aho^t of other environmental 
' interactions in the experimental population in question. 

One clear-cut option how available_^to the research biologist is the 
Use of inbred ^ttram^ of experimental animal models w^hich arc main- 
tained under ngorou^ly defined and controlled environmental condi- 
tion^ (e,g,, 6). The clinical researcher, on the other hand, must face up 
to .the consequences of the unfortunate reality that genetic and Cn- 
vironmentahinfluence on groups of human patients almost is beyond 
control The spectrum of altered adaptive mecJianUms is extremely 
divjcrse, ranging from the le^enedvabjlity of an elderly pedestrian to' 
avoid an oncoming car to the impaired molecular recognition ^f a 
specific hormonal signal by a target cell population {7, S). Accordingly, 
the epidemiologii>t ^hould think in terms of which biological adapta- 
tion's ^ire moht relevant to the question at hand, and what type of prac- 
tical testing proeedure can be devised in order to assess responsiyeness 
conveniently in large populations. 
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Now let me show you one particular example of an age depeiAlent 
enzyme adaptation which has occupie<l a great deal of attention in our 
taborator>^ during the last several >ears. Following administration of 
glucose to fasted^ 2-month'Old male or female Sprague-Dawley rats, 
the actiT^j^ty or amount of the liver enzyme, glucoktnase, increases 
according to the indicated time course (see figure 1-3), When the ideif- 
tical experiment is performed in older animals^ in this case 24-montb-old 




Figure 1-3. 

TT^btfotijthlp between chromjK'gkiaJ age of the rat and the duratfon of the lag period 
of the gtucottinase induction, {Uefcrenee 0). 
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rats, more time is required to adapt to the same degree. la figure I^, 
the Urne which elapses bet\\eea the admialst ration of the laduciag 
stimulus, glucose ia this case, aad the observed iaitiatioa of iiicreased* 
eaz>nie activity, increases progressively duriQg aging aad actually is 
directly proportional to chroaological age between 2 aad at least 24 
moaths. Similar age-related changes are showa for adaptations of 
t>roijiiie amiao transferase ia response to ACTH aad of cytochrome 
reductase ia response to pheaobarbttal (5, 10). 
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Figure 1*4. 

Ag€-dep€ndent hepatic enzyme regulation. Each value repreaeats the mean dt 
Wndnrd en/>r for at least six rats. (Reference 10). 

This typefif relationship qow has beea established for large Qum- 
bers of differeat enzymes. Several years ago, we proposed this type of 
obserratif^a &s the first biochemical parameter of agiQg. Because these 
meaMiremeatia were performed in hepatic tissues, does thih aecessarily 
meaa that the lesioa^ respoa^ble for chaaget^ la enzyme reguiatioa are 
iatriasic to the liver? Oar work has demoastrated that the lesions are 
Qot iatrinsic to the liver itself. lastetid they reflect a variety of eadocriQe 
disturbances, oae of \vhich refers to an age dependent lesion iQ the glu- 
cose stimulated control of insulin production. There i& an age-dependeat 
chaQge in the control of insulin secretion such that the time of onset of 
a portion ot the burst of ia^ulin ^ectetion also is delayed. ^Fhis could 
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areount for the age-<lepcriderit chiinge in the control of hepatic glu- 
eokinase fletivity, although the precise mecliani^m is not understood. 

, In conclusion* it is clear tliat there are a number of biological para- 
meters of aging which are very easy to collect and accumulate in a 
variety of different experiments. In onler to be absolutely certain of 
their, reproducibility in the laboratory, the key feature is a rigorous 
df'fmftion of tbe experimental poptdatioa. One of the most reliable para- 
m(^t<;r^ of biological aging elearly \> tl^g^lteretl culpability for adaptation. 
Adaptation to a variety of physiological challenge^ alters ilnring agmg 
in way>* that are not ^0 apparent when te>>ting oidy renting functions or 
lev(^h Areonhngly, as reliable parameters for epiilemiological testing, 
my most enthusiastiiVrecommendations include such th^gs as altered 
response to administration of hormones, drugs, nutrients; and so forth; 
altered immune response to specific antigen^; altortid physiological 
response to exercise and oth^r conditions of stress. 
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Genetic and Intitiunolo^c Determinants of A^ng^ 

Marc Weksler^ MJ), 

Department of Medicuie 
Cornell University Medical College 
Th^New Yoik Hospital 
iSOO^York Avenue 
New York, NY 10021 

Since ancient times, longevity has been reco^ized as a characteristic 
of every human family and all animal speqies. Despite the obvious in* 
finance of the environment 6n the attainment of maximal life span^ the 
)en^ otlife is defined by the genetic constitution of^he organism. 
GeiL^ control longevity by regmating the maximal life span of the 
species, and by regulating those biological defense mechanisms which 
are necessary for the oi^anism to attain its maximal life-span. 

Genetic Determinants of Life Spaii 

This review will preset evidence that the genetic coatrol of life span 
' is determiifed by two biological parameters: . ^ ^ 

1) TTie duration and number of mitotic cycles that somatic cdls 
can attain, and - ' ' ■ ^ . 

2) The duration of normal immunological func^on. 

Little experimental data are available about the genetic control 
of the maximal life span characteristi<^ of a living organism. A heuristic 
hypothesis offered to account for the maximal life span of an organism 
is that proposed by Hayflick This investigator's work suggests that 
life span is determined by the pace and number of cell cycles that can 
be c-arried out by somatic ceUs^ When the number of proliferative cycles 
of a critical cell type are completed, max^maT survival has beei^ attained. 

Considerable evidence exists for the genetic control of biological 
defense niiBchanjsms. Durability of defense mechanisms is critical if 
the maximal life span of an organism is to be i*eached. If resistance, jtb 
arteriosclerotic and neoplastic disease^ the major limits to long life ,iti 
^ man> fails, life is usually sbortenetj. ' " 

Resistance to such assaults on survival are inherited. An unportanf 
fleterminant of human arteriosclerotic cardiovascular disease is the level 
of eholesterol synthesis. Cholesterol synthesis is largely determined by 
the expression of genetically specified cell surface lipoprotein receptors 
(S), Excessive chol^terol synthesis occurs when cells fail to express 
these surface receptors for lipoproteins. ^ 

Similarly, the susceptibility of experimental animals and man 
to neoplasm is largely determined by the genetic makeup of . the orga* 
nism. The resistance to ^ontaneous or induced neoplasms in experi* 

mental animals is related to the histocompatibility complex and -is 

* _ 
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probably mediateii by the control of immune function by the histo- 
compatibility linked immune resp6nse genes (3). The age-associated 
disorj^amzation of the Immane system leails not only to an impairment 
of defense mechanisms but also to a loss of self^tolerance vhich leads to 
autoimmune reactivity (^). The onset of autoimmune reactions is 
determined largely by frenetic forces. Walford (5) has suggested the 
contribution "of autoimmune i:eactions to the development of age- 
associated diseases, ' 

Genes which influence the long^cvity of experimental animals 
4in<l man arc concentrated in the histocompatibihty complex (3) 
This ireni& complex not only specifies histocompatibility determinants 
but also controls the re^stance to viral^itifection, to neoplasia, to 
autoimmunity, the synthesis of comfJlemeuU cdnponents and the 
reactivity of cell-mediated aod humoral immunity (6), Thus* maximal 
life span, longevity, biological defense mechanisms and immune 
function are linked genetically. As the immune response is central to 
many defense mechanisms, the genetic control of longevity lAay be 
mediated by the genetic control of the immune response It is not 
Surprising, therefore, thai normal immune function is maintained longer 
in long-lived strains of mice (7). 

Immune Reactivity and Genetic Control of Longevity 

Recent studies of human populations by Greenberg and Yninis 
(8) support the thesis that immunological function mediates the 
genetic control of longevity. These investigators found t^at the, HLA-B8 
histocompatibility determinant was expressed less frequently in' 
populatictfis of old women a^ compared to populations of young women. 
The response of lymphocytes^ of members of these populations to 
phytohemagglutinin (PHA) was measured^ Lymphocytes from women 
of all ages ivith the HLA-B8 determinant were significapUy less 
responsive to this mitogen than were lymphocytes from figed*mjatched 
womea^o lacked the HLA-B8 determinant. The HLA-B8 deter- 
minant mti been found to be significantly increased in frequency 
m patients with autoimmune disease (9)- In summary, the ilLA-BS 
determinant has been associated with^imp^aired lymphocyte functions, 
increased autoimmune reactivity, and shortened survivaK 

Longitudinal stud^ of human poptilations is another, method to 
determine whether, disordered immune function confributes to^ or 
results from the aging process^ Immune function could he assessed in 
elderly subjedts and their survi^l nteasurcd. Robefts-Thompson, et al 
(10) measured*delayed cutaneous hypersensitivity in a group of elderly 
subjects and correlated mortality in the subsequent 2 years with skin 
reactivity. Subject^ over 80 years of age with poor delayed cutaneous 
hypersensitivity had three times the death rate of age-matched controls 
with normal skin reactivity Thus, the studies of Greenberg anii 
Yimis (5)#and Roberts-Thomson, et aL (10) support the thesis that 
immune function mediates the genetic coQtrol of longevity. 
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Another method toj^stablish a-c^iusal relationship between im- 
paired immune function [anil aging is .to alter immune reactivity and 
determine the effect on 'life span. Two environmental modifications, 
diet and body temperature, influence immune reactivity and life span. 
Caloric restriction without malnutrition markedly prolongs the life 
span of rats {//) and mice (/^), Dietarj' moi.li6caiion also has prevented 
the premature autoimmune disfase and death of NZB mice (t$). Life 
*st)an has been prolonged in fish by reducing body temperature. Attempts 
to lower temperature of homeotherms have been unsuccessful {t4)^ 

A^e-Related Defects in Immune Reactivity 

The senescence of the immune system affects both hun^oral and cell- 
mediated iimnunity {tS). Critical analysis of the multiple immune de- 
fects found in aged experimental animals and man strongly suggests that 
the involution of the thyn^s and consequent decline in T-lymphocyte 
function underlies the waning of immune function. Impaired rejection 
'of grafts, impaired graft-versus-host reactions, inci^ased susceptibility 
to neoplasms, and depressed proliferative and cytolytic reactivity of 
lymphocytes found in aged subjects all reflect fauliy T-lymphocyte 
function. Humoral immunity, a direct expression of B*ce11 function^ is 
&Iso impaired during aging> However, the B-cell responses iJiguaJly 
assayed are T-ce)l dependent Thus, the impairment found may result 
from defective T-helper cell function and not from defective B-cell 
function, B-lymphocyte functions which do not depend upon T-celb 
are reli^ively u'ell preserved throughout life {tff). Thus, responses to T* 
independent antigens or mitogens are only modestly impaired in old 
animals (tO), - ' . ^ 

We have studied the humoral response of old and young mice to 
dinitrophenylated bovine gammaglobuhntDNP-BGG) U7). The B-cell 
response to"th,is antigen is highly T-cell dependent When the anti- 

-DNI^ plaque f(^|tningceU (PFC) response of spleens from old and young 
mice immunized with DNP-^BGG are compared, old animals show a 
preferential loss of IgG and high avidity PFG- Generation ofclgG and 
hx^h avidity antibotly rtepends on normal T-cell function [tS, t9). 
T(m§, the impaired! response of old mice to DXP-BGG in general and 
the preferen^ml loss of IgG and high avidity PFC specificity point to 
defective Tflielper cells in old ammals. This iuter|>rctation is suptK)rted 
by the ability orlyounf^ thymus cells to reconstitute tlic ca|)acity of ' 
aged spleen cells to form fgG and hi^^h avidity PFC, We have recently 
beert able to reverse the loss of high avidity PFC and au^^ment the 
IgG PFC response of old mico by trcatinj; old mice with thymopoietin 
for 1 week prior to and 1 week following immunizatiotr (f^?). The 
impaired high avidity ami IgG PFC response of spleen cells from aged 
ammals ran also'Ue reversed by incubating (itjed spleen cells with 
thymopoietin ii} riiro prior to their tmnsfer to young irradiate*! thymec- 

, tomi^sed syngeneic recipients. In sumfrniry^ tlie impaire<1 antibody 
re^poni^of aged mice to the DXP detemmaiit is very hkely eicplnmed 
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by the loss of effective helper T-cell function tchich results from a los3 
of thymic endocrine function, ^ J- * * 

One of the first studies oi human T-lymphocyte function in aged 
■^^ubjects was the report'of Fisciotta, et td. i^t)^ These investigators 
found that the proliferative respoo&e of human lymphocytes stimulated 
hy the T-lymphoc>te dependent mitogen PHA was inversely propor- 
tional to the age of lymphocyte donor We have studie<l the cytokinetic 
bai»ii of ihii age-associatetl defect of lymphocyte response (^5, j?3). Initial 
btiKlieb confirmetl the impaired proliferative response of T-lymphocytes 
* from older person^ to plant lectins. This was not due to a decreased 
percentage of T-lymphocytes in the lymphocyte preparation from old 
persons. JFurthermore, the age-associated defect in lymphocyte response 
to mitogens was demonstrable even vrhen purifietl T*lymphocyte prep- 
arations from old -persons were used. 

The total proliferative response of lymphocytes cultured ,with 
mitogen depends on the nuipber of lec tin-responsive lymphocytes in 
the. lymphocyte' preparation and the capacity of their progeny or 
other lymphocytes recruited by them to enter the proliferating poof^f 
cella. These two components of the lymphocytes response to mitogens 
ma> be di^ociated by estimating independently the number of initially 
re^>pon&tve l>Tnphocytes and the number of second and third generation 
rebponding cells. Although the percentage of blood T-lymphocytes 
was not reduced in old persons, the number of mitogen-responsive 
Tdymphocytes was reduced. Three independent assays were used to 
ebtimate the number of mitogen-responsive cells in lymphocyte prepara- 
tio^^^ from cfld and >oung persons. Limiting dilution analysis and colchi- 
cine block studies indicated^ that lymphocyte preparations from persons 
over 65 years of age contained approximately one-half the number of 
nutojren-respoB^ive cells found in lymphocyte preparations from persons 
le^b tha^40 years old. The third technique used to enumerate the num- 
be^.4if lymphocytes activated by mitogens was the vesicular stomatitis 
wik* plaque assay. Thi^ assay revealed that lymphocyte preparations 
frbm older persons contained one-fifth the number of mitogen* 
flictivatable lymphocytes found in lymphocyte preparations from 
> oung persons. Thus, each of these three assays demonstrated ^at l^e 
number of mitogen-responsive lymphocytes was reduced in older 
persons. , ^ 

The first clue that the progeny of mitogen-responsive cells from old 
or young persons do not proliferate equally in cultures came from our 
studies in ^vhich the amount of thymidine incorporation ih the absence 
or presence of colchicine nas compared. In the presence of colchicine, 
on!> first generation responding lymphocytes incorporate thymidine. In 
the absence of colchicine, the entire pool of proliferating lymphocytes 
jn^Jorporate thymidine^ Thymidine incorporation by cultures from old 
persons was relatively more impaired in the absence of colchicine than 
in the i^resence of colchicine. This suggested that cells from old persons 
failed to expand into a clone of proliferating cells. This defect was docu* 
mented by two types of expe^imentSv In the first, colchicine block and 
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thymulino pulse studies were conducted This technique rovealed two 
peaks of thymuhne incorporation in lymphocyte cultures from young 
viicrsons, one occunin*; on the third day of culture and the secoiul on the 
sixth day of culture. The later peak represents a second or thinl round of 
lymphocyte proliferation. This peak did not occur in cultures of lym- 
phocytes from old persons. The second experiment njeasured thymidine 
mcorporat^ou by increasm^^ numbers of cells placed m culturev \Vlien 
the number t>f youn^r cells m culture was meroased arithmetically, the 
amount of tliymidine mcorporated increased exponentially. In con- 
trast, there was a linear increase in thymidine incorporation by cultiires 
from old' persons ^Tth increasing; numbers of cells. Lymphocytes from 
younj; persons cultured in the presence of colchicine showed a linear rise 
in thymidine incorporMion as the number of cells in culture was in- 
creased. This (kmonstrated that the exponential increase in thymidine 
inooi^poration was <lue to entry of progeny cells into the pool of prolif- 
eratin'if cells. Thus, the impaired response of lymphocytes from .§ld 
persons results ffom two distinct defects. One defect js the reduced 
number of m it oj?en -responsive lymphocytes already \cell -documented. 
The sec(>nd defect is a failure of mitogen-responsive lymphocytes to 
expand into a clone of proliferating^ cells. 

As thymic hormone concentration in serum falls wtth aj;e (^4)? 
we tested the effect of thymopoietin on the impaired response to mitogen 
by lymphocytes from old persons. Thymopoietin increased the amount 
of thymidine incorporated by lymphocyte^ from old but not young 
persons in the presence of colchicine. This suggests that thymopoietin 
increases the number of first generation responding cells in lympohcyte 
preparations from old subjects. Thymopoietin had no effect on the 
recnntment of progeny cells into th^ proliferating pool of ce^ls W), 
These^ results suggest thtit the loss of mitogen-responsive lym^^hocytes 
js a consequence of the senescence of thymic gland function and tliat 
thymic hormone coriverts mitog^unresponsive cells to mitogen re- 
sponsive cells. The failure of thymopoietin to increase clonal expansion 
IS not surprising as this defect reflects the e,xhausted reproductive 
capaeity of soMatic cells froirt older persons, 

A model of the two factors whicl^ contribute to the age-associated 
defect \n mitogen-induced proliferation is illustrated in figure 1-5. The 
figure compares the response of T-Iymphocytes from young and old 
donors to mitogens. All the T-lymphocytes from young persons are 
shown to be mitogSn-responsive while only three out of five 
T-lymphocytes from old persons are responsive. NojM^ponsive 
lymphocytes can be made mitogen-responsive by thynnjpcBfeUDs ^§ 
total prohferative r^esgonse .of l^tpftphooyte ctiltureS from y^'hg'in-i- 
divjduab detxenilsW'the prjgliferatipfn^of ^torTd-anrt thjfti generation 
■ cells. J>econd geoeraHon Jymphodytes induced ii*^ulturc#* from old 
pjNTsoiist ftrtr;rnat Wimulated in culture and thymopoietin does not 
;^nuenc o t&is defect. I ' ' 

Tfi^te studies reveal two genetic factors that determine human 
life span which are probably linked to the histocompatihiUty complex. 
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Model of the ageMi94Qcidte4 defect in tliyi(yiUne '^bcorpp^oa by lympliocytcft in \ 
culture. " ■ ' . ■ ^ V 



One factor is thd proliferative capacity ^of somatic c^U.. The second 
factor specific for the immune systepi ^*«^os& orfhymic endocriae 
function. Tbivof ccrorsff, ^*as impIicatiDiisl>€yond the immune ^tem 
ior the jtge^associated disorganization of the immune system comprises 
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sevtjral biQlogical defense mechanisms. What are the imphcatio^s of 
the^ findings? Certainly the rejuvenating? effect of thymopoietin on 
T-Wmi)hocyte function is encouraginfj. Whether this ivill alfoi^ subjects 
to achieve maximal life span more frequently must bo tested experi- 
meritally. Means to extend the prolif^^iativc limitations 'of somatic 
cells seem more distant, , . ^ 
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Discussion ^ ^ * 

Waldron: With regard to responuivo cells, did you feel that there were 
fewer cellij or that fewer of the cells were capable oi responding? 

WeksleT! It is probable that both arc correct. Firsts fewer colk ure 
capable of responding and second, tliose that do ivspond <to not pro- 
liferate normally. TObether the^e oo^ervatioriij are related is miother 
question. We'havctwo observations which we seek to relate. 

Ostfeld: Have there been any lymphocyte studies of the kind you 
mentioned made either in >oung diabetics or in young people with ac- 
celerated atherosclerosis? 

Weksier! No. ^ 

Ostfeld: Would you ^.ay that thej.e change:^ may represent the kinds of 
i>mphoc>tes tl)at e.xi:^t in people who survive or who are relatively 
immune to athero-tlerosist hypertension, or diabetes;, rather than to 
some process called aging that wo can separate from it? 

Weksier: That U really one of my poinU. The survival influence of 
immunity on «ging maj well be expressed in those' terms. Persons who 
live to 80 ma> ha^e greater immune competence which is protective. 
If immuntt <:(;mpetenco t'\i^to, the evolutionary press^ure must be e.X' 
erted earlier in life. It mav be that operationally we cannot see U as 
clearl> becau:^e of the regression of the'^oan or for other reo^ns. The 
staLi:^tics are >uch that the difTerence^ are much smaller at that point 
anil un- uiU> magnifn-d by age, but the critical biological defense mech* 
anism may bo o.xexted in mi 
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^lentigo evidence 'anJl common sense concur Jn seeing age as a power- 
ful variable for ohlering information about the status anj functioning 
of nrganisms. Social and biological age stereotypes are among the most 
important folk concepts fonamden^tanding people^ while the existence 
of the field of gerontology testifies to the scientific utility of using 
rhronological age as a mediating and ordei;^ng variable. Aging, whcfthar 
it is seen as a controlled or random process (J), determined jby genes, 
environment, or accumulated trauma ^nd pathogenesis' (S), Effects a 
^ide variety of biological^ psychologici^^ and social processes, and all 
of these, in turn, can be roughly indexed by chronological age." 

But on a little reflection, it becomes clear that chronological age 
is not in itself an explanatory variable^ but rather a kind of index, 
barkdrop, or dummy variable which is used to stand for the process or 
prore%ses which causally underlie the un^ver^l^ progressive and dele- 
terious changes wbicb we call aging. It ^s equally clear that chrono- 
logiral age is at best a rough approximation to these changes and that 
some individuals appear to be younger or old^r than their years in 
various respects. Folk wisdom notes that you are "as young as you 
feei," or prematurely aged. Scientific data point to the same phenom- 
enon in noting the range of individual differences in performance on 
age-related functions for any single age cohort. 

Functional age is one of a family of concepts which have been 
introduf^ed in An attempt to take these deviations from a simple chrono- 
logical age model into account, to produce an alternative to chrono- 
logical age which is of equal ^generality and greater precision. In some 
ret^pej^t^ functional age is an attempt to find the gerontological comple- 
ment to the concept of developmental age. In the form of'mental ftge, 
the mimerator in Stem's famous equation for the intelligence quotient 
<IQ), this concept showed considerable utility and validity^ though it 
has now been superseded by more sophisticated conceptualizations. 
*'Mental age*' worked as well^ it did because in the first 16 years of 
lifp, th^ performance on intellectual tasks is so well ordered by chrono- 
logt^l (fcge that individual differences can conveniently be considered 
as differences in mental age. The idea of mental age was ultimately 
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abanJoneJ because inJivklutil JifFereDces remain after aJulthooJ, whtle 
intelU);ence In aJulthooJ 6ho^\^ little relation to age. The^e consiJeva- 
^tion:) about the relative Importance of inJiviJual variation ^nd degree 
of age*relateJneiss w 1)1 be s>een to be crucial to an evaluation of functional' 
age. 

Within gerontology itself, a number of precursors of the functional 
age concept can be identified. Benjamin (5) noted variation in the con- 
dition of body organs at a given time which resembled the variation 
introduced by age, and proposed the idea of ^'organ age." In 1959, 
Birren {4) offered a conceptualization of the aging process in terms of a 
hierarchy of biological, psychological, and social ages. Heron and Otiown 
(5) identified eight vanable^ which showed a linear relation with chrono- 
logical age and created a functional age profile on these eight separate 
measures. FEV^grip strength, sitting height, low nonverbal intelligence^ 
poor perceptual maze performance, poor digit coding, systohc blood 
pressure, and hearing loss. The authors did not combine these measures 
to form a functional age score in yeatb because they felt the diversity to 
be too great and the statistical correlation insufficient. Comfort (6) 
proposed measuring a variety of biological and psychological 
charac tens tics to gauge' the age of the mdivutuat. At the Elkridge Con- 
ference on the Epidemiology of Aging (1972j the question was raised 
for future investigators as to whether Conjfort's measures can provide a 
useful index of.aging. They were, hair greying, height, seated height, 
trunk l^eight, biacromml diameter, ^kin thickness and elasticity, thorax 
size, systolic blood pressure, diastolit blood pressure, total vital capac- 
ity, tidal value, FEVi. The term "functional age" was introduce\l in the 
1950s by McFarland (7), who ako did some pdot work on aviators. The 
major studies of functional age, to be reviewed below, were performed 
by Dirken (5), who attempted to assess the ffinctional age of Dutch 
industrial workers, anj^ by workers at the Normative Aging Study 
{9-11} who developed six indices of functional ogeYor a population of 
Initially healthy adult males. Funikawa et al. {i2) in their studies to 
assess what they labeled 'biological age'* used the^ame procedures and 
rationale in a Japane^ sample (see figure 1-6). 

Tbe concept of functioi^l age lyhich has been developed has been 
alternatively phrased, but seems to rest primarily on the notion of 
differential rates^of aging in individuals. Building on the appealing 
commonsense idea that some people "bum themselves out'* rapidly 
while others are "well preserved," and on the observation of individual 
diffeientes in longevity, this formulation has postulated that the varia- 
tion of perfornfan^e around a cohort mean is due to the different rates 
of aging bfmdividuats. At any given point in time, those who age^apidly 
will be closer t o ^de ath than those wbo age slowly, and they wdl, on the 
average /'perform less ^ well -on age-related measures of functioning. 
These rat>idly aging mdividuafe will be ''function^ly old*' m compariso^ 
with their chronological age peers. 

While most investigators have considered the possibility that 
different systems age at different rates within the same individual, so 
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that, properly speaking, everyone wou)<i have a Dumber of different 
f\inctibnat ages, in practice measures from a variety of domains have 
been combined to produce a single prediction of functional ag^- The 
various mdices of functibnal age identified by the Normative Aginp Study 
were later combined ilS^ to fonh a single index. And sucli a combination 
ts understandable . part of the appeal of the notion of functional age is 
that it wdl provide an att urate but practical alternative to chronological 
age. To be practical, any proposed alternative must share the wide 
generalit> of chronological age^ so that a multitude of functional ages 
would defeat one of the chief purposes of the concept. This paper is 
intended as a critique of functional age concepts which aspire to such 
generahty, other concepts, limited to single organs or functions, are 
not considered here. 

Implicit m these atten^its to generate an age assessment from a 
variety of age-related performance measures is the (questionable) 
notiOn that a single aging process underlies all the changes associated 
with the passage of time. Examples can be cited which fortify this 
position, mental status often depends on the condition of the arteries, 
while bOcial status wiU often depend on mental performancer The ada^ 
propounded b> Ostfeld, that "you are as old as your arteries,*^ expresses 
this position neatly. Ifthi^ assumption is^nie, or even approximately 
true, then the combination of measures of a variety of performances 
which share tn common their manifestation of the common aging 
process i^€mi> to be a .plausible approach to finding an alternative to 
chronological age* 

Functional age as a focus for gerontological research has both 
practical^^nd theoretical appeal^ and numerous claims have been made 
for It by Its exponents. Dirken {S) and McFarland (7, 14) have been 
concerned with pYoblem^ of social policy, and in particular, retirement. 
Making retirement rp^ndatory at age 65 seems inappropriate since 
many individuals can continue functioning well in their jobs long past 
this age, while others show signs of incompetence years before, A single 
measure of their ability to function (or ''functional age^') would, these 
writers contend^ provide a more appropriate criterion for retirement. 

Another Use of functional age would be the study of various environ- 
mental impacts on the aging process^ Lon^vity research as currently 
conducted deal> \vith this i^ue in &uch areas &s comparing urban and 
rural environment*^ in terms of differential life expectancies. The un- 
avoidable draw back of longevity research is the necessity of waiting until 
mdividuaU have died. Functional age is believed to promise an alter- 
native in ^vhich the effects of life conditions can be assessed at any 
point in the life cycle by comparing the functional age of various groups.^ 
Thi5 >hoult^both speed scientific process and allow interventions which 
will be of use to the individuals'studied. 

Finally, functional age might provide a much more sensitive index 
of agii^g in the individual than chronological age does, and this in 
turn might make i^tudy of the procc^ses of aging easier Currently rfto^t 
research on aging i.s done cros>-5«!Ctionally, rather ^han longitudinally. 



Dpspite the limitations of cro^-sectional inarch, tta economy mil 
Vfijuke it a' continiJmg approach for gerontological research for the 
foreseeable future. If, however, chronological age is only a rough guide 
to "trui*" age, then these studies will suffer from aotnc unknown degree 
of error. If a meaningful functional age could be obtained, functional 
age cohorts rather than chronological age cohorts might be in 
cross-sectional research, with the result that relationship^ might be 
much clearer. By shifting from a geocentric to a heliocentric frame of 
reference, the cour^^e of the planeta became understandable, by shifting 
from chronological age to functional age equal clarification of the 
course of human life might be expected. 

The origins of the concept of functional age in common sense &nd 
scientific observation, arid the practical and theoretical possibilities of 
the idea have been spelled out in detail to explain the enormous appeal 
of the idea. A clear understanding of that appeal i>eem> necessary both 
in order to understand why attempts to measure functional age have 
so often been made dnd to anticipate the inevitable disappointment 
which will follow from a critical evaluation of the concept and its 
supporting evidence- For despite the appeal ^ despite the wUhful thinking 
that inspired claims f^r functional age, there is presently no evidence 
^or utility in the concept. Both logic and hard data belie the apparent 
underpinnings of the concept, and alternative methods of dealing with 
the problems functional age is supposed to solve can be proposed. 
Rather than '*Keplerian," the functional age concept will be shown to 
be "Ptolemeic*' in nature: an early, prescientific approach which 
showed considerable promise and occupied the efforts of many dis- 
tinguished thinkers, but which would be best abandoned. 

Studies or Functional Age 

The fir=:t and most elaborate study of functional age using the multiple 
regre*!*^ion model wa*; conducted by Dirkcn and hla colleagues in the 
Netheriands, As industrial gerontolo^ista, they were concerned with 
finding an alternative to chronological age a^ a basii for retirement 
policy. 

In their attempt to develop a "yardstick" of aging, they exalnined 
150 variables from p*^ychomotor, sensory, and biomedical domains on 
a "Sample of 316 Dutch workers bct\^cen,30 and 70, Elaborate analyses^ 
were conducted, including the calculation of age-corrections for regies* 
"^lon to the mean< As with mo^t other functional age studies, the ratio 
of variablff; to 'subjects wa« quite laige, allowing considerable influence 
of error Neither external critena nor longitudinal follow ups were used 
to validate the predictions, 

A series of studies at the Normative Aging Study (9-11) attempted 
to <lefine functional age from measurements in six domains on a popula- 
tion of 2,000 adult males initially selected for health* Functional age 
equatioas were generated from anthropometric, social, auditory, 
laf)oratory, personality and ability measures* The squared multiple 
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correlatioDii for the differect domains, iadicatrng the perceat of variance 
in chronological age which could he predicted, were: social, 0,37; 
anthropometry^ 0,59, ahilities and personality, 0,30,. and audiology^ 
' 0,20, ' ^ - 

An attempt was made to determine whether individuals showing 
extreme deviations^ of functional age from chronological age in ooe 
domain also showed deviations in others (d). If so, it would provide 
evidence for a geiiieral rate of aging. No statistical evaluation of the 
results was made, however, so interpretation is unclear 

At a later date, Fozarii and.Tbomas (JS) comhined the variables 
from all domains In a single regression equation predicting chrono- 
logical age. No validation of the Vaulting equation was attempted. 
The majoi* predictors are listed in figure 1-6. - ^ 

Furukawa et al, U^) tried to assess "hidogical age*' hy regressing 
a numher, of hiomedical factors onto chronological age* Four separate 
studies were conducted* on 53 normal subjects, on 111 employees 
and students at a medical schooT, on 65 male and female hypertensive 
patients, and on 110 healthy employees* The variables entering into 
the regression are given in figure 1-6, 

One novel feature of this study was the comparison of normal 
and clinical samples, When predictive equations developed on normo-* 
tensive subjeqts were applied to hypertensives, the predicted age was 
liigber than chronologic^ age, tt might appear that hypertensives are 
functionally older than normals* An equally plausihle interpretation 
would note that m^y of the same functions which are sensitive to^ 
aging are sensitive to disease also, and therefore it could he concluded 
that hypertensives are merely sicker than i^ormals.^ 

Wehster and Logie {JS) followed .the usual rationale for predicting 
'functional age from seven clinical variables m a sample of 1,080 appar* 
- ently healthy female subjects aged 21 to 83. However, these investiga^ 
tors took the additional step of attempting to validate the prediction. 
A sub^ample of 9J nonsmokers selected for a history of health were 
shown to have a mean predicted age less than chronological age by 
1,5 years. Further, when these subjects were subdivided according to 
subjective or perceived health, those with best perceived health were 
functionally youngest 

While problems remain in this study in the conceptual confounding 
of aging with disease and in the failure to deal with regression to the 
mean, the attempt to predict external criteria makes this study perhaps 
the only evidence for the validity of functio!ial age in the literature* 
Examination of figure 1-6 shows that there is ooly ^all overlap 
between studies in the measures used to Estimate functional age. Since 
different initial sets of predictors were used, the studies cannot he con- 
sidered replications of each other, and the degree to which prediction . 
equations were influenced by qhance remains unknown. 

A few variables— FEV, blood pre^ure, hearing loss — are common 
to two or more studies. This provides evidence of their consistent rela- 
tion to age, but does nothing Jn itself to demonstrate their ability to 
ass^ functional age* 
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At least two other studies, cited in Borkan (id), should be men^ 
'^iQned which attempt to predict some form of functional or biological 
age Heikkinen et al, (f7) attempted to distinguish two Finnish popula- 
tions on the, basis of a calculated biological age, with ^inconclusive re^ 
suits And Holtingsworth et al (IS) examined rates of aging among 
Hiroshima survivors, but found little relation between biomedical vari- 
ables and age among middle-aged subjects. 

In addition to these^ Borkan cit^ a few studies which have used 
factor analysts of age*relate(j^ variables to locate a dimensipn of rate 
of aging This approach was used again as late as 1973 by 

Nuttal {2S), but for the most part has been abandoned. While the 
rritirisms to follow are aimed specifically at the multiple-regression 
model, many of them would apply to factor analytic modeb as well. 

Critique jof the Functional Age Concept 

One criterion of the plausibility of an idea is how well it squares with 
established knowledge in the field. This criterion is particularly appro- 
priate for a concept like functionaf agtf which, has survived phmarily 
on the basis of the appeal of the arguments offered in support of it 
rathor than on validating data. One of the central tenets of the func* 
tional age approach is tha( individuab have characteristic rates of 
aging which may be measured in a number of different domains. Yet 
the arcumulated bo<ly of evidence on specific functions shows a pattern 
df independence in changes, not covariation, Some functions show pre- 
dictable declines with age: vital capacity, cardiac output, renal plasma 
flow, glomerular filtration rate, grip strength, and reaction time. Others 
show no age-related changes; blood volume^ pH, sugar level, osmotic 
pressure, electrolyte content and verbal intelligence. The time of onset 
of these changes varies, as do the curves of decline. Nor is there in most 
cases a predictable order: greyness does not invariably preceed deaf- 
ness, nor vice versa. This does not mean that biological and psycho- 
logiral systems in the individual' are unrelated, but rather that the 
pattern of independent and overlapping causes of aging, and of feed- 
back loops and compensatory mechanisms, is not reducible to the 
simplistic notion of a single functional age, 

, It is abo unlikely that the "raJte of aging" of an individual (or any 

<%y<%tem in the individual) is itself constant: some persons age at a steady 
rate; others^ like Dorian Grey^ preserve their youth until a period of 
precipitous decline. If functional age could be measured at anyone time, 
there is no partirnlar reason to suppose that it would be predictive of 
functional age at a later date, 

Tummg fronkthe level of general arguments to specifics, the major 
functional age studies reviewed above (see figure 1-6) can be attacked 
on metho<lological grounds. All used a set of age-related variables in a 
multiple regression model to predict chronological age^ and all then used 
the statistical age generated from these predictors as an estimate of 
functional age Dirken further refined his model by adding a correction 
for each age cohort to adjust for regression to the mean, a problem to be 
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JjsciisseJ below, fThls model can be criticueJ on several grounds: (J) 
multiple regression Is not an appropriate method, {S) (;bronological age 
is an inappropriate criterion, (5) interpretation of tne results im- 
plausible , ami (4) validating evidence has not been ofTered^ 

Multiple recession Is a technique for assigning weights*to a set of 
vanables \ihieh will maximize tbe correlation of the resulting linear 
combination with some cnterion variable. Beyoml the usual, and usually 
djsregantedp assumptions that all the variables are in ratio scale and 
have a joint normal dk>tri1>ution, it is assumed that the relations between 
the predictors and criterion are linear. In fact, many of the variables 
useit show dlffei^nt rfttes and curves of age-related decline. The practi- 
cal significance of this fact is that !>ome , variables are inappropriate for 
predicting functional age in some age irroups.«Whf»n ^par^e regressions 
are run for young and old cohorts (see table I-l) it can be seen that age 
IS only weakly related to "age-relate^l*' variables in the young group/ 
while stronger relations are seen in the old p^up. Table I-l shows that, 
for example, tool matching^ a test of perceptual ability, is unrelated to 
age^mong young men< To attempt to assess their functional age on the 
basis of their scores on this variable is absunL Yet it is an inevitable 
consequence of the approach which has been used. 

Chronologicad age has been selected as the criterion for regression 
analysis because it was always available and because it was assumed 
that the mean functional age for any cohort was given by the chrono^ 
logical If this is intemicd as part of the definition of functional 
age, such an assumption is legitimate but somewhat tautologies. This 
makes some seose^if we intend to define functional age in these terms, 
that hi if we mean by functional age thtf level of ijerformance on an 
age-related task which characterizes an age cohort. This is the sense in 
which^T^e say that a man han ^'the heart of a 20-year-old," even though 
he is 6p. 

Hpwever, the usual conception of functional age is in terms of a 
rate oj.aging distinct from chronological ag6 (JJ, 15). Functional age 
then n^ust*be a refiect^fui-iiLihe rate at which a person ages. Chrono^ 
logicaljage is an appropriate criterion for regression' only if it can 
reasonably be assumed that the average rate of aging is given by the 
pfaesag^ of calendar time. This, in turn, means that aging proceeds at 
a uniform rate during the adult years, an assumption which is con- 
trad«tekl by any number of studies. If a single generality were to be 
propounded, it would be that the decrements in performance accelerate 
with ag^. This can be seen in senility, deafness, frequency of illness, 
an*l mai^y other age-related process. It ip patently inappropriate to 
use as the criterion of an accelerated process ("functional aging^') a 
variaUe ^hich is linear ("chronological aging'*>. 

Further, there is a kind of circularity in using chronological age as 
the criterion for developing an alternative to chronologiagl age To be 
sit;T&, variables which index aging must show changes with the passage 
of time, Wi in the absence of longitudinal evidence, cross-sectional 
correlation with chronological age can be used to indicate this. How- 
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ever, the logic of combining age-relateJ variables in such a way as to 
maximize the correlation viith chronological age seems pointless. If the 
regre^bion aucc^edeJ perfectly, the re&ultant statistical age aouldjror- 
relate l.O \vith chronological age^ and hence would be a perfeptr*|Llid 
perfectly useless, alternative to chronological age, j 

The statistical ages produced by regression do not in fact correlate 
perfectly with chronological age. Because of this, there is a discrepancy 
between the predicted and the actual of each individual which can 
be used to classify him/her as functionally young or old. 

It is a^urued that where statistical age is higher ihait chronological 
age, the individual is functionally old, where statistical age is lower, 
the individual is functionally younger than his peers. Because of the 
statistical artifact of regression to the mean, it will necessarily be the 
ca^je that old men will tend to have younger predicted ages, while 
young men will haveniostly older predicted ages. Only for men near 
the average age is the regression equation a very meaningful candidate 
for the title ''functional age." 

Even here, the a^umption Ts made that all deviation about the 
cohort mean is due to differential rates of aging, that those who perform 
worse are tho* who have aged more rapidly than their peers. In fact, 
however, it seems plaiii*ible, as Dempster i^I^) points out, that devia- 
tion ground the mean will be the result of several sources of variance, 
including innate individual differences in level performance, short-term 
variation in the variables measured, and error of measurement (and in 
crObA-sectional studies, cohort difference). The assessment of functional 
age is possible in these circumstanced only if the proportion of variance ^ 
due to these other factors i^ small in comparison to the variance intro- 
duced by differential rate of aging. The concept of mental age was 
abandoned when individual differences were seen to outweigh develop- 
mental differences in adulthood, functional age will be useful only if 
functional aging differences are more powerful than all these other ^ 
sources of variance, and, that is, a priori, very tmplausibles / 

Day-to-day variation in physiological measurements like blood 
pressure and glucose levels are notoriously high, as are errors of meas- 
urement in psychological measures. The importance of individua} dif- 
ferences in initial level is seen, for example, in the fact that chest 
circumference, a presumably genetically determined variable, is a much 
better predictor.of vital capadty than age. In the face of these known 
sources of variance, the assumption that the deviations between pre- 
dicted and chronological age represent the effects of differential rates 
of aging seems gratuitous. 

Hofwever, the test of a scientific proposition is not in the prior 
plausibility of it, but in its pre*lictive value. And the greatest short- 
coming of the functional age studies to date is their failure tJJ provide 
convincing evidence that they are measuring what they claim to be. 
Longitudinal research is clearly needed to verify or fal^fy these propo- 
sitions, and a definitive answer would require an extem>ive commitment 
of research time and effort. In view of the conceptual flaws in the 
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notion of functional age such work may not be justified. However, in 
order to give the approach the benefit of the doubt, several analyses* 
using longitudinal data from the Xonnative Aging Study were per- 
formed. None of these can be considered a definitive test of the concept. 
The criteria are not optimal, the time spans are too short, and the 
analyses suffer from some limitations of time. Nevertheless, as the only 
'longitudinal evidence directly bearing on functional age, they should 
be useful indicators of whether the approach iii or is not worth pursuing. 

Testing the Validity of Functional Age 

The functional age formulas deriveil by investigators at the Normative 
Aging Stu<ly were derived from the first cyt:le of data collected there. 
Since then, a full second cycle and mdst of a third cycle have been 
collected, and it is therefore possible to examine the validity of func- 
tional age formulas in predicting longitudinal changes. Given the six 
sets of predictors and the numerous age-related variables which might 
he predicted, the following analyses are only a selection of the possible 
ones, but they should be useful in forming a tentative evaluation. 

Four diiTerent kinds of analyses were performed to serve as alter- 
native test^ of the utility of the functional age concept. In the first, 
change in anthropometric variables was predicted from functionally 
older or younger status, to test the hyjpothesis that the functionally 
older-^ would age more rapidly, and thus show greater changes. In the 
second, changes in a variety of performance measures over 5- and 10- 
year periods were predictetl from a set of functional age indicators 
and from ^chronological age, again to test whether the functionally 
older showed higher rates of change. The third Qon&isted of a factor 
analysis of the changes in all available age-related measures for two 
5-year periods to determine whether a single factor of "rate of aging*' 
could be identified; and the last returned to an examination of simple 
status at one point in time on age-related variables to see if some com- 
bination of age-related variables could out^predict chronological 
age The analyses increased id sophistication as early result^ pointed to 
the neeil for readjustments. Doubtless, continued research will lead 
to more refinements, if any justification for continuing research can be 
found, * , 

Predicting changes lit anthropometric vuiables^At any one point in 
time, it ran be argued that individuals who age rapidly should po]> 
form, on the average, worse than those who age slowly. These two 
groups may -be presumed equal in their distributions of initial levels, 
but, with the passage of time jthey should increasingly diverge. In 
any cohort, then, the individuals who perform better than average 
will include a disproportionate number of the slowly aging. It can be 
be expected that the better performers^ the ^'functionally younger," 
wdl show less decrement over a fixed time interval than the "func- 
ti<^ially older*** 
# 
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In oriler to test the^e a^umpt^ons^ it would be necessary to classify 
indiv/tluals as ''better'' or "worse" than (hetr peers at a given time. 
The variables select^il to form the basis* of thi& classification should be 
suflSciently sensitive to the eflecta of agin^ that it will discnmmate 
between the rapidly aging and the i»lo\\ly aging Any single variable 
(such as greyness of hair) is likely to be relatively more seni^itive to 
individual diflerenceij U\an to the aging process, and thus will be a 
poor classifying vanable, A compo&Ite of variables which share in 
comnion chiefly their age*reIaJedno»s miijht be preferable, since indi- 
vidual differences unrelated to aging would tend to cancel The six 
functional age equations offered by the Normative Aging Stuily provide 
iiuch composites. Ofthese^ the anthropometric formula for functional 
age seemed the mo&t promising* since it was a particularly good pre* 
dictor of chronological ago (R=0.77) and since the variables used in 
anthropometric mea3Urem^nU>. although ^showing changes small in 
absolute magnitude, are amon^ the bes^t for longitudinal research. 
Error of measurement extremely nmall, particularly in comparisoti 
with^ say ps>chological measurement^^, and day*to-day fluctuation in 
mont variable!) ls minimal^ compared with changes in blood pressure or 
gtoco^e. Because of thi^i reliability, it has been po^ble to show signifi-^ 
cant longittidinal changes in many of thef^e measurements (23), thus 
sih owing that the> do indeed change over time and that observed cohort 
differences are not due solely to generational ofTecti>. In consequence, 
changes in anthropometric functioning should provide an extremely 
^f^nijitive te^t of the proposition that in'dividuals age at varying rates. 

A &erie& of two-way analyses of variance were performed in which " 
the claissifytng variables were age group and relative functional age, 
and the dependent variables were changes in anthropometric variables 
known to be age-related. The assignment of individuals to fuCctionatly 
older and younger groups was made by subtracting the statistical or 
predicted functional age from'chronological age, and grouping thos^ 
With negative values as "functionally older", those with positive values 
as "functionally younger' than their years. The prediction , equation 
was that provided by Damon (10). * 

Whde the regre£y£>ion method assumes that aging is a linear process, 
much empirical data contradict this view, so that it seemed prudent 
-to dtvlde the subjects into three chronological age cohorts to see if rate 
of aging wa5*related to chronological age, or if there were interactions 
between chronological age and relative functional age. Finally, in order 
to (ontrol for the initial level while examining change variables (26) 
the xnxtial level of the dependent variables was entered as a covariate in 
each analysis. 

Results, summarized in t^ble 1-2, show that while chronological 
age group wa.^ a significant main effect in several of the Variables, 
relative functional age had no effect whatsoever. With subject^) number* 
*ng moro than 1,400, thi& seems highly damaging evidence ,to the claim 
that the functionally younger will chancre less. 

However^ it became apparent that the results might be due to a 
statistical artifact. Because of the us^ of multiple regression formulas 
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m predicting functional age, regression to the mean must havct occurred. 
That 13, the cbronologicaQy oldest subjects are likely to have' predicted 
values lo^er than their chronological ages and so be classified as 
''functionally younger/' while the youngest subjects, for the* same 
ertifactuai reason^ are likely to be classified as functionally old^r. In 
fact^ mean age of the functionally younger group was 50.3 years^ mean 
age. of the functionally older group was 39.2 years. Since the ANOVA's 
themselves show that rate of change is related to chronological age, the 

TaWe I-^ T . ^ . 

Analyses of variance of 5-year clumges m anthropometric variables^ 
functional status by cohort / 



Dependent vxirii^blc \^ P-fof cohort Fforfuno- N 

■ tjonal stattis 



Change in: 





. -. 1.335 
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aneflysis confoiunds chronological age with fuiictional age in such a way 
as to obscure the possible effects of the functional a|^I&ssificatiou. 

On these grounds the analyses might have beei^Snittecl from this 
presentation. Th^ are includA however^ because they illustrate that 
the problem of regression to ^Rnean^^verlooked by Normative Aging 
Study investigators (amon^ others)^ are sufiieietitty powerful as to 
vitiate the utility of the predictions over the whole of the age range. 
Relative performance within Single ag^ cohorts (based on perhaps 500 
subjects per 5-year cohort) of variables known to change with age 
mi^t be a useful way of classifying individuals as^tunoti^nally young 
or old, but this approach requires extraordinarily lar^e numbers of 
subjects, and has not been used by anyqne to date. ^ 
Predietiitg changes from fimetioital age indicatOTfl .alternative 
to the approach used above which circumveifts the problem of regres- 
sion to the mean relies on the use of functional age indicators to predict 
change. A set of highly age**related variables are used to predict change 
over 5" and lO-year periods,'on the assumption that those who are high 
these variables will show^higher rates of change. Foi^ example, we 
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might a^^aume that gre>-haireU people, regardless of chronological ago, 
will i*bow more heanng los>i* over a 5-year interval than individuals 
with no grey hair. 

/ Two problems must be settled before conducting such aAaljrses 
The i^t of functional age indicators must be selected, and the manner 
of th«ir combination mu»t be determined. Five variables were selected: 
greynes?^, ear length, speech reception threshold, the disassemble sub- 
test of the GA'fB^ which measures manual dexterity, and the tool 
matching bubte^^t, which mea^iures perceptual ability. These variables 
were chosen because they were among the best predictors of chrono- 
logical age in Fozard's (13)^ regression; because they were relatively 
independent of each other except for the shared variance which was 
age-relatedj and because none of them came from the biomedical 
domain, and were thus independent predictors of status in that most 
important area. 

Bather than u^ing a single estimate of functional age by combining 
these variables, it was decided that multiple regression would be 
allowed to select the b^st pos^^ible combination for each variable. 

The triteria for these regressions were all the changes in variables 
known or presumed to be age*related which were available. In order 
. to correct to some extent for differences in initial level, the changes 
^ were expre^ed a^^ percent change over initial level. For example^ forced 
expiratory volume XFEV) decreased from 3.52 to 3.01," or a loss of 
0.51. Thih was exprei^d as a change of 14.7 percent from the initial 
level of 3.52 over 10 years. ■ 

The regressions were performctl in two steps. On the first step, the 
five functional age predictors were entered, on the second step chrono- 
logical age was added. Table 1-3 shows the multiple R for the five 
predictors, the simple r for chronological age, and the combined mul- 
tiple R using all six. Inspection of these values shows two things clearly ■ 
first, predictions are trivial in size anil rarely reach statistical signifi- 
cance. No combination of these predictors can give much information 
about changes in any of the variables considered. Indeed, the largest 
R, pre{)icting percent change in glucose, is only 0.249. Second, chrono- 
logical age alone does almost as well" as the combination of all six pre- 
dictors in nearly every case. Inspection of the beta wei^^hts in the final 
step of the regressions show that chronological age is usually the beat 
predictor. In shorty chronological age (which the linear model adopted^ 
in functional a^re research assumes to be unrelateil to rate of change) 
is the best pr dictor of what little change can be predicted^ and little in- 
cremental validity added by five of the best functional age indicators. 

It might be t>bjected that greyness* deafness, and sd on are not in 
themselves indicators of rate of aging; they become so only in relation 
to chronological age^ Being gre^ at 80 is not a sign of premature aging. 
Therefore, it is not to be expected that these measures will predict 
changes.in other variables'. A more appropriate model would consider 
these signs m relation^to chronological age to provide a measure of ' 
rate of chatige. Controlling for chronological age woijd meet this 
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objection, &nd eatenng chronological age into the regression equation 
is precisely equivalent to utiGzing the best possible control for age. It 
does not, however, do much to improve the multiple correlations, so 
this objection is not sustained. ^ 

Table 1*3. ' , 

Regressions predicling perc«i? c&ange in age-related variables, from 
functional age indicators and chronological, age 
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Anot]ier objection however^ valid. A^xkg, as most investigators 
have Indicated^, may be a nonunifonn process. It may be that the 
cardiovascular s^ystem ages at a constant rate, but a rate umelated to 
anthropometric or auditory declines. Such a possibility se^ei^ly Hmits 
'the utility of the limctional ^ge concept^ but it may nclra^theless be 
trae. The set of predictors diosen may have been imfortunate; some 
other set not yet available may have shown mai^ meaningful relations. 

HowevoTr the criteria for selecting the '^ght'' set is unknown. 
Some alternative to trial and error was needed, so the suggestion offered 
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by Deinpster (24) was employee!. Dempster suggesiteil that an analysis 
of longituflinal changes in fuitttioning might reveal cluiiters of variables 
which ohangeil together; these would &how subsystems which aged 
to(jether A factor analysis of charigo &cores wa^ thereforo attempted to 
iflentify major subsystems which showeil con^i^ten^ patterns of change. 
Factor analysis of change s^res.— If aging i^) a singlo process, as im- 
plied by the notion of functional age, tlien a factor analy&iii of change 
^eor<s from one time to another should show a singlo general factor, 
^^rate of a^ing/' together iierhaps with -specific factors for specific 
variables. If cates 6[ a^^in^ are constant in iniUvuluals, then ct^an^o from 
time one to time two ssKuuId correlate positively with change from time 
two to time three, three to four, and :*o on^ If major .^ubsyytemj* which 
age at dlHerent rates exi.^t, they .should >^morge a& distinct factors- 
If none of these^is true, if change^ lu one variable are unrelated to 
changes in othJ^arinblen, or td' changes in the ssjtme variablo over other 
time pefieds, then^ the whole idea of '^aii" aging proces=> becomes 
suspect. 

These ideas were examined by an exploratory factor analysis of 
ehange scores over two successive S-year periods for a variety of bio- 
mertical/ anthropometric, and psychosocial variablcb- Forty-seven vari- 
ables in all were entered into the principal components factor analysis, 
an<l all factors with eigenvalues greater than 1 were retained fot 
Varimax rotation. ' ^ 

Before procee<ling to the results, it is necessary ttj note that there 
a technical flaw in the analyfiis. Because of regression to the mean, 
raw change scores are poor indicators of retil change, I^leally, residual 
|rain.icores would havo been use<l instead, but that was technically 
infeasible at the time. To some extent, therofore, the analysis contains 
error, an<l residtft must bfr viewed with caution. 

Twenty factors liad eigenvalues i^reater than 1, and the largest 
' was 2.58. Table l^ lists the ]>romiDent loadings for the 20 factors. 
The results are quite elear: over a lO-year interval, there is no general 
factor of rate of aging, nor any major subsystems showin*; specific 
rates of aging, nor any consistency between one time period and the 
next* except for that artifieally introduced by error or instabihty of 
measurement, Change in systolic blootl pressure at intierval one, for 
example, is negatively related to change over tho seconds interval, 
heeau*^ hlood pressure is so variable in the individual that high measure* 
menti oerur mostly by ehance, and are therefore mostly succeeded by 
relatively lower measurements. This artifact accounts for most Corre- 
lations above 0.20, 

Ifowfver, aside from this artifactiml difficulty, th^ is another 
icrions objection, namely, that a 10-year interval is insufficient tirpe 
in whieh to detect processes oT aging. Everitt (jS) has shown that even the 
moit ^trQngly a^-related variables in the biomedical dotnaiiVTmely 
r-hange more than 50 percent ovir the course of tho adult lifespan. If 
that interval is taken to be 50 years, n lO-year ^pafi will mean a change 
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in only tO percent at the most. This figure is consistent Mith tKe percent 
changes listed in table 1-5. 

Cross*sectional measurements on individuals are in this respect 
more sensitive than longitudinal researcli in terms of detecting eging 
differences* because cross-sectional research draws on the cuiflulative 



Table 1-4. 

Variables loading 20 vanmax^rotated factors of change scores for two 
5-year periods 
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JlattVT9 



Factor V- 
Tr-Tt 
Tj-Tt 
TrT, 
Tj-T, 

Factor 2: 

Tj-T, 

Factor 3: 
Tr-T, 
Tr-T, 
Tj-T, 
Tj-T, 

Factor 4: 
Tj-T, 
Tj-T, 
Tj-T, 

Factor 5: 
Ti-T, 
Tj-T, 

Factor 6: 
Tr-T, 
Ti-T* 
Tr-T, 

Factor 7: 
Tj-Ti 

Factor S: 
Tj-T, 

< Factor 0: 
Tj-T| 
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Systolic 0.77 2. 58 

DlostoUcO.68 (5.5) 

Systolic -0.75 — 

Diastolic --0.75 1 - 

BiddtoidaSO „ 2.20 

Abdominal depth aS2 1 (4. W 

Triceps a 70 ^ - 

FEV, 0.84 ^ 2: 16 

PVC0.83-^,,.„" (4.6) 

FEV, -0.20 1 - 

PVC -0.25 — 

E^rleDgth 0.77 ^, 2: 01 

Ear breadth 0.84 : (4.3) 

Ear breadth -a 38 -» 

Hcinoglobih 0.84 j 2. 1.92 

Hemogtobin -0.81 (4. 1) 

Bideltoid -0.70 yt--'- L 88 

Abdominal 0.81 (4.0) 

Triceps 0.67 — — 

Grip Strength 0.83 ^ ■ 1.78 

Grip Strength -0.S5 , « (3^ 8) 

CMIA-iO.76 : 1.61 

CMIM-R0.S5 : (3.4) 

Electrolyte Sed. Rate 0.82 1. 61 

ElecttolyteSed. Rate-0.8t (a 2) 
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Factor 10: 

Tr-Ti PBI-a86. « 1.^2 

Tr-T> PB10.S3 (3.1) 

Factor 11 : 

Tr-Ti Greyneas of hair 0,S2, 1.45 

Tr-Ti Gjf^ess oi h»lr - a75 (1 1 ) 

Factor 12: ' 

Tr-Ti ■ Glucose -a86 L 42 

Tr-T» Glucose ^ {a 0) 

Factor 13: \ . ' 

Tr-T» Cholesterol 0.87 1.40 

tj-Ti Cholesterol —0.8S 1 (3.0) ^ 

Factor 14: ^ 

Tr-fi ^EVia76 1.34 

Tr-Tt PVCft.76 (2,8) 

Tr-T> BUN -a39 _ - 

Factor 16; 

Tr-Ti Baldness 0.$0 L 26 

Tr-T> Baldness -a74 (2,7) 

Factor 16: 

■ Tr-T| Bone COnaucUcn SkHz 0.74 — 1. 23 

Tr-Ti Speech Reception Threshold a7! „ (2.6) 

Factor 17: , 

Tr-Tt Sitting Height a71 ^ 1.15 

" Tr-1*i 16PP Tendermindedness 0.53 J, (2,5) 

Tr-Ti Ear breadth -0.44 -r - 

Factor 18: 

Tr-T> CMIA-La82 1.11 

Tr-Ta'.CMlM-It0.7l (2,4) 

Factor 19: 

Tr-Tt Earlength'0.74 1.05 

, Tr-Tt Sitting Height 0.53 _ (2,2) 

Tr-T, 16PF Surgency -0.39, ^ — 

Factor 25; 

' Tr-/i Nose breadth O.80 T. 03 

Tr-Ti Nose breadth -0.45_._ (2,2) / 



effects of a lifetime of aging. Appealing as the idea of predicting longi^ 
tudinal changes is, it, may be that t^ fairest test of functional age 
would use status at one time as the criterion rather than change over 
so'^ahort an interval as 10 ^ai^ 

Preilidiiig fnnetloiial stAtnef^al one point In timebr— A series of multiple 
regre^Mons were conducted resembling those used to predict changes in 
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Table r-R, " , ^ . 

Percent changes over 5- and lO-year intenrats for ag^-retated variables 
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functioning, hut predicting inateud bipiple level at the second cycle 
of fneasurement- The same set of variabWr-greynesSj ear length, 
speech receptij^ threahotd, disassenible, and tool matching — were 
entered on the first step of the regression, chronological age was again 
entered on the second- The logic behind this analysis wels as follows: 
If some combination of functional age predici<^ really represents the 
point on the life^course of the indhidual, then It should he more closely 
related to performance on age-related variables than simple chronologic 
cal age js- Note that this is the most straightforward test of the promises 
that the advocates of functional age make- They claim that measuring 
the functioning of the individual on a series of appropriate measures 
will be a better index his overall ability to function than sheer chron- 
ological ageis,if so, they ^ould yielci ahi^er correlation with measures 
of biological and psychologica! functioiking- 

Table 1-6 shows the multiple B (or the five functional age predict 
tors, the ^mpl^ r for chronological age, and the combined multiple E 
for all BIX- While the absolute value of the correlation is much higher 
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here than it was in the attempt to predict changes, the basic pattern 
is the same: simpie chronological age is as gootl or better than the best 
combination of functional .age predictors in almost all cases. In 
predicting a few of the anthropometric variables some incremental 
validity is shown by the functional age predictors, but it is on these 
marginal and meager results that the hopes of fuD^onal age hang. 

Table 1-6. 

Kegression predicting level of age-related variables from functional 
age predictors an<I chronological age 

Total 
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To be sure, these results are not definitive — scientific results never 
are. The Normative Aging Study population was selected for health, 
anil this may obscure the efTectsof aging, (although it has the advantage 
of nnconfounding the eftects of aging anil disease, at least to some 
extent). So long as there is a perceived need for functipnal age, there 
will be a tendency to try to salvage it, regardless of the evidence .The. 
last task* therefore, of one who would dbpose of the concept is to provide ^ 
alternatives to it. A few suggestions ^e offered ^in the summary and 
conclusions below. 

Conclusions and Recommendations for Future Research.' 

In <;iinimary, it may be said that the idea that a sot of functional indica-* 
tor^ might provide a better estimate than simple chronological age of the 
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point on the life^ourse that an iniJiviiJual had attained letl to several 
attempts to generate a formula for functional age. While thl^ notion has 
conbitlerable intuiiive appeal, on closer examination it ilisreganis 
much £>f ^^hat. is kno^vn about the aging proces!> anil about the sources of 
vanunce in measures of specific biological an<l psychosocial variables, 
Re^re^ii^ions pitting functional age predictors against chronological age 
in general point to one conclusion, that the best InJttator of the aging 
proteisii, or rather, of the aging processes, is provided by calendar time. 
* The explanation for this phenomenon is not haril to finiK chrono- 
logical age, as a measure of the universal medium of events, U more or 
leiji, closely relates! to the whole multitude of causal sequences^ which 
^ contribute to the overall process of aglng> If a sijigle mechanism of aging 
wer^ responsible for all the characteristic changes seen with age, then 
the concept of functional age would probably prove useful. But' aging 
results from a variety of normally independent^quences of events; the 
accumulation of trauma, the random decay of genetic transmitters, 
genetically programmed functional changes, disease procesae^, and all 
the complex interactions of these factors in^ Various system^ of the body. 
All these processes share in common only one thing, they take time. 
, And the best measure of the time they take is chronological age. 

Chronological age has in addition a number of practical advan- 
tages over any form of functional age. Few variables can match its 
reliability or day-to-day stability, or the sheer convenience of asking 
the in<lividual for his or her age. Where the possibility of error or 
deliberate falsification is suspected, our society provides a series of 
public records (birth certificates, etc.) which can be used to check. And 
chronological age is a universal variable. Greyness cannot be as^es^ed 
m the totally bald nor hearing loss in the congenitally deaf, and baldness 
is rarely a usefid index of aging among women. But chronological 
age is completely democratic, po^ses&ed equally by rich and poor, man 
and woman, healthy and ^Ick. Some combination of all these factors 
may help explain why we call the processes of decrement which lead 
ultimately to death — *age*ing. 

McFarland and Dirksen (7, 8) argue cogently that the use of an 
arbitrary age cuJtpfF for mandatory retirement is inequitable, since 
ability to perform tsatitsfactorily in a job is only crudely indebted by age. 
The attempt to remedy this situation by substituting for chronological 
age some measure of functional age, however^ is no improvement. If 
it is arbitrary to retire a 65^year-old-man simply because he is 65^ how 
much more so to retire a 30-year-old who happens to be prematurely 
grey? Given the tradition in thb culture of reliance on chronological 
age, the validity of functional age wouhl have to be demonstrate<l 
beyoml a reasonable doubt before*it could become the basis of a social 
policy that would not only be more equitable, but wouUI also seem 
more equitable to the members of the society. ' ^ ^ 

And in any case, there are much more <lirect criteria for retirement. 
The age of retirement should be fixed by the ability to perform com- 
petently in the job. A judge ^ould be retired when he becomes senile, 

"ot when he loses manual dexterity. Every category of job should 
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ilevelotj its awn appropriate and valid j^riteria of performaoce, and 
hire, fire, and retire on that basis. Until such criteria are established, 
the established criterion oj^ chronological age remains the best 
approximation. 

The tradition of longevity research is a long and well-established 
one and has proven its worth both as a tool for practical, actuarial 
purposes and for investigating causal influences in the aging process. 
Like chronological age, death is a universal, reliable, and stable cri-* 
terion, and is not likely to be replaced in research. The attempt to 
anticipate, the results of longevity r^^rch by gauging the functional 
age of living individuals, does m>tyfooK^promtsing, nor is it nbcessary 
in order to do research 6n topics such as environmental impacts. If, 
for example, it is hypothesized that pollution <will adversely affect 
liver function, this can be directly tested by measuring liver function 
in individuals living under varying conditions of pollution. The alter- 
native of measuring some hypothetical "functional age" and attempting 
to iiifer from a difference in mean functional ages of individuals some-* 
thing about the aging of their livers IS cumbersome and silly. 

If there we^e a single process of aging, if environmental impacts 
had uniform effects on alt organs and systems of the body, then a single 
measure of functional a^^c could be profitably used. But all evidence 
files in the face of tHese asi^utnpt'ionss The alternative of investigating 
singly all the biological and psychological processes is more time con-* 
suming and les& dramatic, but It is a cour^ dictated by the nature oi 
the phenomena of aging. 

In general, the inde;>endenc6 of aging processes seen in the analyses 
presented here, and in the well-known different curves of dechne with 
age for different functions, leads to the inevitable conclusion that 
research must for the time oeing remain specific, Chronolc^ical age is 
indeed a dummy variable, and research should attempt to replace it 
in every case with an account of the rjeal etiology of age*related changes^ 
Th0 substitution of a new dummy variable, functional age, will not be 
a step forward on this process; indeed, it would be a step back. 

It should not be assumed from what is said that there are' no 
relations between different systems jn the aging process. Deterioration 
of the cardiovascular system may lead to senility, and that will have 
profound effects on social behavior and status. But such interactions 
are comple:* phenomena which may occur only in the extreme, ends of 
the aging pnjcess, or only in actual disease conditions^ The changes 
which occmr with time do not march arm-in-ttrm toward death to the 
drumming of "functional age,'* but rather execute a more subde and 
complicated dance which only painstaking and systematic research 
will uncover. 
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Discussion ' 

Pdlmor^: If you had in your criteria some measure of remaining 
longevity, would you also find that functional age is no better a pre- 
dictor than chronological age? ^ ^ 

Costa: It is difficult to I have only been able to evaluate a very 
small sample — about^ 42 deaths. We did not finif any age-^related pre- 
dictors for longevity but we did find very specific pathogenic events 
which occurred more in older subjects but were itifferent from such 
factors as greyness of hair, speech reception and the like. With a larger 
samplp, it might be different. 

I felt at first that, if ttie concept had any utility, it might be with 
an appropriate criterion like longevity. I feel, though, that if you have 
a set of indicators that is perfectly correlated with age and is a pjSi'fectly 
reliable alternative to chronological age, it is also perfectly useless. 

Adelman; It is reasonably clear that one can find functional age changes. 
Biologists cafi do it in well-defined experimental populations, some- 
thing which epidemiologists may not be able to define through clinical 
studiesl' Certairdy, there are parameters which do change as a function 
of age and which do relate to species of different life spans. The difficulty 
is being able to define what you are dealing with and recognizing that 
with something as co^iplicated as a human population, different func* 
tionsare going to ^leteriorate at different rates and at different times in 
different peqple* ^ 

Greenhouse; Dr. Costa'^ point, as I gather, is somewhat subtle. He is 
not arguing against the existence of factors which could be thought of 
as functionaJ)^c-«faanging in^an aging person or that there are no func^ 
tional factors or organ systems which change with age; he is saying 
that when you try to put together the^research findings in an att^pt 
to identify any such system, it does not turn out to predict one thing 
or another. The comment has been made that be should limit his con* 
riusion to those factors which he studied in his analysis. Then greyness 
and hairiness may not be the characteristics of any system which would 
represent a functional age characterization, I/lo feel, however, that the 
onus is on the other side. He is not saying'that you will not find other 
systems which change with age; he is saying that you will have to 
demonstrate that functional age or anything else predicts better than 
the system which he now has* 

KasI; pr Costa, you determined the components of functional age by 
seeing how they correlate with chronological age. What is the justifi* 
cation for the rationale underlying the procedure for developing com* 
ponents of functional age? Since functional age is supposed to be 
something different conceptually from chronological age, why do you 
look to see how they are cprrelated? 

C6sta; You are mentioning the point which the paper identified as the 
major stumbling block in the use of functional age, I have been a 
vigorous opponent ^ the operational use of chronological age as a 
criterion (>f functional age in a regression model 

0.„ 



Kast: You are a psychologist and are familiar with the literature on 
mtuic^line ami femmrne characteristics in which anything that differ^ 
entlates males from females is throw n into the study. This sort of thing 
lacks a conceptual basis. 

Costa: 1 presented what the advocates of functional age have done. As 
recently as 1976, in the Jmrnal of Germtotogy, there are reports attemp't- 
in^; to tt£>&€Sj3 biological age or functional age by predicting chronological 
age from sedimentation rates, changes in pulmonary {unctio% and the 
like. Certainly I agree that the model and its typical operational form 
i^ lacking^n any sound conceptual basis. 

KasJ: There seems to be no conceptual input at alL 

Costa: Yes, but. to give it the benefit of the doubt, I wanted to see 
\\hether anthropometric indicators among others would indeed tap a 
differential rate of aging, I found they did not, . 

Siegel: It ^em^ to me that we mysfc distinguish between a concept of 
aging that is applicable to jndtvuluals and a definition or measurement 
device which would apply to groups wTien we are talking about the 
implementation of social programs. Nonchronological age may be 
u^fut for individual anal>MS, but for groups chronological age is essen- 
tial ab a ba^jis for the atlministralionjof publio, programs, such as retire- 
ment programs. 

Suppose you had .two groups of people, both in the age group 60 
bo 64 but each group having different "agin^** characteristics. W^uld 
you s>ay Jthat their aging cannot be ilistingui^hed simply on the ground 
that chronological age is the sole and bes>t w ay of measuring their aging? 

Kovar: There mu^t bt^ many measures of functional age. If one does 
not work, we should not stop searching for ertiien which might be 
more effective. In other wonts, there must be other measures of funcr 
tional age besides grejness which may be ihore effective, we must look 
for it. 

Costa: I want to ^av th^t I^id not have the time to spell out the 
vanoub metinings^of this concept, I do not want to a|>i>ear to be arguing 
that we bhould not look at age^relateil changes in specific functions. 
But that is oi^ly our starting pointy the' main point is to identify the 
causal mechanism upj^lerlylng the chjiitgeS' ^ 

As a basis for social policy, the concept has' real meaning. For 
6.\ampte, ailvot;ates o^ the u^e of functional age— epidemiologists, social 
scientists, b^Kavioral 6clentists — want to replace the arbitrariness of 
retirement of persons at age 65. My point is tl\at using functional age 
IS no improvement, in fairt, it might be a^step backw^d to ai^ue that 
you should retire a judge ^r any other person for greyness or hearing 
loss.. . - J 

Weksler: It i.^ possible that chronological age might t)e thd be^ defini* 
tion of aging fronj birth to death, howeVer, at any time segment or 
any age \Tithin 1 year, or 5 years, or 10, c^ftain functional aspects may 
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be more powerful. Is it possible that the limitation you found is^hat 
nothing is better than chronological age from birth to death but that 
within certain segments, the predictors of life span or longexity at age 
60 mifrht be A, B, and whjch would be better than chronological age? 
On the other hand, these predictors might not be better at age 50 or 70. 

Greenbottse: To clarify Dr Siegel's point further, let us assume, we 
have two 67-year*Qlds, both of whom arc retired. One is still actively 

£)ring tennis and consults for the NIH, etc , antf the other is debili^ 
h\, living in a nursing home and cannot ambulate. Chronological 
cannot distinguish thase two individuals/ ' 

Atchley: Many people havo'tned the idea of functional age in a num- 
ber of different %ays. The conclusion, whether sociological, I^iological 

or psychological, is that composite'^indicators are not very feasible. 

I* 

Costa; The alternative pursuit of invebtigating each of the biological: 
and p^chological processes>'that change in an orderly fashion with 
age i*^ more time-^con^uming and less dr^atic than a composite search 
for functional age. It is, however, dictated by the nature of the phe- 
nomena of aging. 

Sbanas: We all realize' that iji studies of human populations* we are 
dealing wj^th populations in different environments. Not only*Must we 
include ^n our sample those who are free of atheroscle^otjc chjanges or 
"^at the same level of change, we have to isolate the subgroups of tbe 
population that are living in some^^at comparable environm^t^ We 
are talking about fun<:tional age ^hich in itself is a confounding variable 
and which we do not yet know b^w to operationalize. 

Costa: That is correct, ScMRric literature indicate that precipitous 
changes in intellectual fund^ioning are*more^useful as predictors*for 
'longevity than chronologicaTfcge. ^ 

Wekfller: One would therefore suggest againJ^t the chronolo'gical age 
index I one should develop functional assessment capabilltjes. We would 
then have a tool from .30 to 40, 40 to 50, 50 to 60, which would be more 
powerful (IS predictora than clironological age, 

Costa;, I think the concept of functional age obs>cure9 more than it 
clarifies. Certainly more precise measures of systems functioning at 
each calendar >ear might be useful. But arc they then really replacmg 
clironological age? ' " ^ 

Closing Remarks by Chairperson Samuel W, Greenhouse^ Ph, 

Any attempt to summarize these four excellent papers in a brief, 
cursory manner would do their authors an injustice. Instead, may I 
just note those remarks which bear on possible future research pro- 
grams in epidemiology. 

Dr Btttler points out that in studying the aging process in humans, 
one 13 faced with a complex phenomenon involving the action and 
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injteraction of multiple factoid in both anteceilents ami outcomes. He 
therefore concltiiles that increa^eil umlerstamling of a^ing requires a 
mftlti(li5ciplinary approach ami that epidemiolc(gy will have to explore 
interactive processes ami be concempd with analytic procedures. 

Or Adelman^asks what is the most appropriate component in a 
definition of biological a^^ing that may facilitate epidemiologic studies* 
Hp siifij^sts this, component to be on^ which characterizes all aging 
po{>ulations, namely, the '^progressively modified abilify to adapt to 
^han^:^ in the siirrotinding environment/' Thus^ the epi*Iemiologist ^ 
''should think in term& of which biological adaptations are most relevant 
to the question at haB<L" , . , , 

Although Ors. \\'oIcsler"and Costa do not mention epidemiology 
Specifically, what they ilt^ussed has significant implications ior the 
epidemiologist jn aging. Dr, Weksler's t^is, in effect another com- 
1>^nent in the definition of biological aging, is that the genetic control 
of life span is mediatcil through two biological parameters, the pro- 
Kferative capability of somatic cells and normal immunologic response, 
f suppose this meansjthat niajor^pnlemiologic studies should incorpo- 
rate some measurements of these biologic functions. But these ^^may be 
easier said'than able to be put into practice. Epidemiologists deal with 
hundreds of study subjects andlt is not clear whether drawing bloods 
and rather complex laboratory workups are feasible. Another difficulty 
i*5 whether agreement can be reached bj genetici^t:^ and immunologists 
on the choice of a small number of characieristics to be measure<Lthat 
are effective estimates of the biological parameters, 

Dr Costa's paper and the ensuing di$cussi<in weuld sjeem to deprive 
the epidemiologist of one of bis sure&t variables, age. This applies also 
to the ^pirleihiologist who is hot just interested in a^ng. Age has been 
used as an objective variable for control or stratification pu%oses. In 
stuities of agingj^^clyimological age will probably still be used as' a 
gltJbatme^WiTTflent, Given what wc have learned from this morning's 
distsfeion, the concept of functional age may s^till be in jSTSxperimental 
phase, at least as far as its use as a general measure of ^ge is concerned. 
In some studies, it evidently may be possible to yse i^pcciali2ed defini- 
tions of functional age, but as a supplement* to chronological age and 
not as its replacement. 

One thing is clear. This meeting is only the beginning of a series of 
discussions which ought to result in more effective research programs 
in the epidemiology of aging. 
$ 
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Biomedical Correlates of 

Opening Remarks h/chtirpf^sm George A* Sacher 

This session is concerned wiUi the biological correlates of aging, before 
we hegin^ I would like to make one remark which I think will have some 
orieDlttng value. In my work^ which is coQ&ied to animal populations^ 
the dennitipn of aging that I have found to' he e^ctremely useful is an 
actuarial (feSnition: agnig is 'Che pattern or couis^ of mortality as a 
function of age* More^explicit^^ the age-specific mortality rate — how 
it varies with age, and what happens to it when we int^duce some 
sort of environmental~ perturbation^ whic^ might either he toxio or 
benefida^* * - ^ ■ . 

Figure 11*1 shows the recalculated resiUts of e^^rimtots (1, JS> 
m -which caloric restricttod is introduced. Ok the ordinate^, we ha^e the 
age-sp'ecific death rate» ynlh the* solid, symbola^and |be X's being the 
control palliations, and the open symbols the restricted populations. 
We see that in the calorioj^jr restricted populations the slope of the 

' line which is'the rate at wtuch the logarithm' of the mortality rate 
t^cre&^CK3 with age, is deiireased compared t^ the cont^L The implica* 

* tion here is that the process of aging has somehow been slowe^down. 
Howererr il one looks at ai^ of the life^xtension expttimeuts in which 
various pharmacolcgi^&al agents have been employed, one observes a 
different outcome. Figpre 1X^2 shows, the recalculated results of an 
experiment (S) in which procaine was administered (a proprieiaty 
novocaine preparation) to ratSr periodicalty throughout life. There is a 
decrease in the death rate at every age in the treated population, which 
is not progressive. It is a constant^ parallel displacement, which says 
that there is a beneficial effect on the population, but it is not a cumula- 
tive kind of effect, suqh as set)&n in figure II-L ^ 

Other chemical agents that have been tested for life*pro1onging 
^ca^ include antioxidants^ catecholamine precursors^ membrwe- 
stabilizing agents and steroid hormones. Insofar as any*effect on the 
life table was observed, in every case it was of the form seen in figure 
i.e., a noncumulative decrease of mortality rate by a constant 
factor. However^ all of these were tested as "anti*aging" treatments, 
and the increased survival observed was attributed to a reduction of 
the aging rate. What was observed was a protectiye action, but it did 
not reduce the aging rate. It is evideniihat a more penetrating analysis 
of the biological basis of life table modification is needed U)* 

Figure II-3 represents the two kinds of outcomes in schematic 
form. If we introduce any kind of life table modi&cation treatment, 
and maintain it throughout adult life, the natural progression of aging 
can he modified eitl^ with & reduction in the rate of aging (the C 
curve) or in a reduction of the intercept parameter that I call the 
initial vulnerability (B curve) (S). 

ee 




Effect of ciiloric restriction on the age-»peclflc death rate of rata. (Refe«ncea 1, 2, 
A.) Solid symbols and X are controls; open «^ymbols,aro caloricaUy restricted. 

The essential point here is that fr6m the standpoint of an actuarial 
measure of aging, which is essentially a population measure, there a^e 
at least two parameters to consider in the adult population- These two 
parameters can differ because of g^etic factors, so it follows that there 
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are two diiFerent types of coatribtitory longevity parameters that^are 
under mdopondettt genetic control. There is little direct eviilence about 
how these two parameters are distributed in human populations, but I 
offer the conjecture t^at aay variance o( longevityia human popular 
tions is due primarily to variance of the vulnerability^tercept) param- 
elfer- and not to the rate-of^aging, (slope) parameter. There is some 
|upporC for this in aninial studies and in aging ^nd disease epidemiology 
in h^man populations (4)^ 
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Predictors of Longevity 
Erdrnan Palmor^ Ph, » 

Centerfor tbe Study of Aging and Human Development 
Duke University Medical O^ter ^ 
Durham, NC 277ft) 

A recent cartoon shows -a very old man telling another old ma^ the 
secret of bis longevity: *^The secret of my Jongevity is a balanced diet, 
adequate rest, plenty of money/' This illustrates the two main 
types of predictors of longevity: behavioral factors which the older per- 
son^may be able to control such as diet, rest and exercise, smoking, work 
or retirement, and social activity; in contrast to those jiiharacteristics 
which the older person cannot control such as heredity, sex, race, in- 
telligence, and socioeconomic status. ' 

In this paper I will briefly review the research on longevity and our 
research at Duke to summarize what has been found and some of the 
questions that these imdiiigs raise (i) . I will conclude with a discussion 
of some study designs that /nay be able to answer some of these 
questions. ' ^ _ , 

Behaviond Predictors of Longevity 

The first group of predictors of longevity include the behavioral factors 
which lend themselves to control by the individual. These include: 

1. I>iet — The main thtag-we feiow about diet is that too much or 
too little food reduces longevity. For example, in the F^t Longitudinal 
Study at Duke, we found that a tenth of our particip^ts with the 
lowest weightAeignJf* ratio and the tenth with the highest wdght/height * 
ratio both bad substantially more illness andJess longevity than those in 
the middle 80 percent (S). This is such a well-known refationsbip that 
obese persons must pay higher Ufe insurance premiums to compensate 
for their greater mortaUty risk. However^ since obese persons usually get 
little exercise, there remains a^question as to how much of th^r increased 
mortality tnay be caused by their lack of exercise. As far as I know, no 
one has satisfactorily separated the effects of obesity and lack of 
exercise. 

High cholesterol in the diet has also been found to be associated 
with higher mortality, especially from cardiovascular diseases. However, 
this relationship may not hold for persons who survive to old age« In our 
first longitudinal study, we found a small positive association between ^ 
senim cholesterol levels and longevity. This^ding needs testing on 
othersamplesof olderpeople, ^ 

2, jErerci**.— Several studies have found that older persons who \ 
are more active and ^ttmore exercise tend to lixe longer than those 
with less exercise* For example, we found a significant positive relation^ 
ship betweeo'the number of locomotor activities engaged in and longev^ 




58 



Epidemiology of A^ng 



ity. But in aildition to the problem mentioncfd above, that lack of 
exercise tends to accompany obesity, there is the possibility 'that 
greater exercise tnay just be an indicator of better^eneral health which 
causes the greater longevity. The resolution of this question may 
require ^oi(trolled environmental studies, 

_^7*S.— The association between cigarette smoking and 
eat^ moTtality is now well established. The question of whether 
D^pe smoking is also associated with significantly greater mortality is 
^tiJl conyoversial* The studies found little or no greater risk 
i png^ pe smokerbi but recent studies in Europe (where there may 
be mora inhaling among pipe smokers) indicate substantially grea^ter 
risks. However, it is possible that the greater longevity of nonsmokers 
may be partly due to their being more careful about their health in 
general, or may be due to their tending to be of a different personality 
type (such as type B) which increases their longevity. Even the findings 
which show that persons who gave up smoking have greater longevity 
than those who continue to smoke, may be due to a selective process 
in which the more health conscious or otherwise healthy persons were 
willing and able to stop smoking, 

4. Setiremmt and uwA.— There iino question that retired persons 
have higher mortahty than those who contiiue» to be^ainf ully employed . 
But this may be entirely dae to the selective factor thatonly the more 
healthy aged continue to work while most of the sicker persons retire. 
Studies of persons in compulsory retirement systems (where both the 
heaUhy and the sick must retire) find no significant difference Petween 
expected and actual mortality rates in retirement. Yet, we found that 
a scale of '*work satisfaction" was one of the strongest predictors of 
longevity in the Duke studies. This scale included satisfaction with 
housework, hobbies, and voluntary activities as "work" and thus may 
be more & measure of satisfaction with a meaningful role, rather than 
with employment only. It may be that forced retirement from a 
satisfying job which is not replaced by some other satisfying role leads 
to greatenmortalit}^ but that a desired retirement from a stressful job 
may le&^p> greater longevity. Thus, we need to find out under what 
conditioi^ retirement leads to greater mortality or greater longevity, 

5, Marital status,- know that among the aged, married persons 
have lower mortality rates than any of the nonmarried categories, But^ 
several puzzles remain, Xever married males have higher mortality 
rates than widowed males, but among the females the widowed have 
higher rates than the never married. Does this mean that f^r older 
women, it is better to have never married than to be widowed? What is 
the true exj)lanation of the higher mortality among the widowed com- 
pared to married (for both men and women)? Is it the shock and 
lonelmess of widowhooil that increases mortality, or Is it that vHiatever 
life-style and environmental influences were rdated to the death of 
the spouse tentl to hasten the death of the widowed person? We have 
found little or no evidence of lasting trauma caused by widowhood in 
our longitudmal studies {S)^ Ind^d, many found the de^th of a long 

O ise a kind of relief, / P 
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6- Social actiniy,^T\ke Duke studies fouDil that various measures 
of greater social activity were modestly correlated with greater lon- 
gevity. Similarly, the Kational Institute of Meatal Health (NIMH) 
tongitudiaal study of 47 very healthy men found that one of the hest 
predictors of their longevity was a rating of the number of activities and 
organization ol their activities. It seems plausible that persons with 
more social activities will better maintain their physical an<l mental 
functioning, as well as feelings of self-esteem, belonging, and social 
support, aliof which may contribute to greater lon^vity. However, we 
againhave the chicken and egg problem: is it greater social activity th^ 
leads to better health and longevity, or better health that leads to 
greater social activity? 

Less Modifiable Predictors of Longevity 

In contrast to the behavioral factors, we have those characteristics 
which may s6em of tess practical interest since> by definition, they are 
those which the individual cannot change (or is unlikely to change) in ^ 
old age. However, in addition to their theoretical interest, they may 
have implications for social policies and programs which may increase 
those aspects of the characteristics which contribute to the greater 
longevity. These include: 

L Heredity. — Many studies have shown a general association 
between longevity of parents and of ofTspring. However, we do not know 
how much of this association, if acty, is due to genetic heredity and how 
much is due to the inheritance of social, psychological, and economic 
pnvironments similar to those of their parents. Whatever environmental 
and life-style influences contributed to the longevity of the parents are 
likely to be passed on in the family and contribute to the longevity of 
thp offspring. Of course we know some disettses are genetically inherited, 
<*uch as sichJe cell anemia, but these tend to take their toll early in life 
ainl not afFect the longevity of those who survive to old age. In fact, 
our ^tUflies of persons over 60 found almost a zero correlation between 
aiie oi parents at death and the longevity of their aged offspring. In 
our ''tufly, apparently .whatever genetic influences on mortality there 
may be earlier in ^ite, these tend to be washed out by a lifetime of>n- 
vironmentat influences; so that among those healthy enough to survive 
to age 60 and enter our study, there is no longer any discemabje genetic 
influence on their remaining longevity* 

This has important practical implications, bj&cause if longevity 
among the aged A\'ere mainly controlled by one's genes, there would 
be little point in trying to do anything about longevity. On the contranr, 
longevity among the aged appears to be^ostly the result of envin>n\^ 
mental and life-styl^ differences, many of which can be changed. ^ 

2. S^x.#--Another paper in this conference deals with differences in 
longevity between men and women, so I will simply raise the question 
as to how much of this diflerence is due to sex-linkeil genetic differences • 
an<i how much is due to diflerences in life-style of men and women* 
Based on the ratio of male to female mortality rates at various ages, I 
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would estimate that about half the greater longevity of women is due 
to genetic ibfFerences ami about half is due to ilifTer^nces in lifestyle, 
such a3 less hazardous occupations and more careful ikiving which 
produce lower accident rates* less cigarette smoking which produces 
less lung cancer and cardiovascular disease, etc. We nee<l more studies 
to find out how much the sex difference in mortality rates can be reduced 
by controlling for such variables. According to the theory of life-style 
difference, as women become more 'liberated'' and simdar to men in 
their life-styles, we should see a convergence of male and female mor- 
tality rates. 

X Race, — It ts well known that blacks have greater mortality at 
most ages than whites; and that most or all of these differences are 
probably <lue to the differences in socioeconomic status and lifestyle. 
However, beyond age 75^ the statistics seem to show that blacks have 
lower mortality than whites. One theory to explain thl<? switch around ' 
age 75 is that only the hardier blacks survive to such an age because 
of their more djAficult environments and this ''selection of the fittest^* 
accounts for their lower mortality rates- I tend to believe the other 
explanation: that this is ilue to a greater exaggeration of age among 
blacks because of less documentation of their tnie date of birth. A 
study IS needed that woul<l corhpare mortality rates among only those 
blacks and whites with documented birth dates, 

4 Intelligence. — Several studies have found that higher intelligence 
or better mental functioning is associated with greater longevity, But 
there are several altematrive explanations of this relationship. Better 
mental functioning in old age could be just an indicator of better 
general health which would produce greater longevity. Or the associa-^ 
tion between intelligence and longevity could be explained by the 
association of intelligence with higher socioeconomic status^ whic)^ is 
the real cause of greater longevity. Or it may be that higher intelligence 
allows a person to solve problems and cope with crises better so as to 
increase longevity. When we have controlled for Qther variables in our 
study, intelligence was no longer a st^stically significant predictor of 
longevity. This sugg^ts that it is not intelligence itself that contributes 
to longevity^ but the other variables with which intelligence is associated. 

5, SociO€C<m€mic statm (SES)^ — Several studies of the adult male 
population haive^ound that there are marked differences between upper 
ami lower occ^upational and educational groups. For example^ in the 
Uuitetl States\ white ^ales ages' ^ t6 64 who wer? professional or 
technical workers ha<l mortality rates 20 percent below average^ while > 
those who were laborers or service workers hatl mortality rates 37 per- 
cent above average (4)* An exception to {his general *\vhite-collar( 
blue-collar difference is the fact^ that agriculturar workei^ had the 
lowest mortality of all occupations: 24 percent below average. Appar- 
ently farming in the United States is generally a healthy occupation. 
Despite this exception^ education and income^are also strong predirtors 
of longevity, which supports the cartoon's claim that "plenty of money*' 
can be a'secret of longevity. ^ * 
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Hcn\^ever> there have been few ^studies of SES am! lonprevity 
among the a^«l In a foUowup study of all persons^vcr age 60 liviii^j; 
in Ohapel Hill* North Carolina, \vc found the same gcncml i^Iation^hip 
between SES indicators and longevity (5). But> in .contrast to the 
national stu<lies of pei-sons aged 25 to 64, we founil thai fanners bad tbt 
'lowest lon*^evity of any 5];i'0up. This difference bet\v(;en the national 
stmhes ami the Chapel Hill study could bo due to the characteristics 
of farming in this rejjion, or it cdukl be tine to the tbfFert?nce in aire 
groups, Peihap/farmihg has moved from a relatively unhealthy occupa-. 
tton to ft relatt\%ly healthy one in the last couple of j;euerationa. Replica- 
non^s of our stun^y m other regions are needetl to answer this ipiestion. 

But given the generally positive relationship between SES and 
longevity /there are two major .alternate explanations: ''mixture versrus 
nurture/' The ^^natui^^' or hereditary theory attributes the differences 
in longevity to jxenetic thlForencea bet\yeen SES levels, 'fhis theory 
aniues that longevity is lai'gely ttetermiticd by one's jrenetic consti- 
tution and the reason that higher SES categoric^ havfrgreater longevity 
that genetically superior imlivulual^ tenlt to move up to, or remam tu> 
the upper SES categories; while generally ifCferior ^ndivnluals tend to 
move down to> or remain m, tbctow-er categories. 

The ^^nurhire^' oi^^iittvironment th^r^ attributes the differences 
in 'longevity to I hjxl^ivi ion mental difTerences between SES levels. It , 
argues that the greater longevity of the upper levels is due to their 
superior diet> housings me<iicai care, education, and less hazaiilt^us 
occupations and life-sfrvle. Probably both theories are paVtiaHj-'true 
an<f the only problem is tietermiuing the relative importance nature 
and nurture for specific grouife. Studies of twins that have been sepa- 
Efttefl at birtti are a theoretically promising-way to study this problem, 
but so far thesf^ -studies are mconchisive because ftf their small numbt^r^ 
and becauso the separated twins are usUjally placed lu similar SES 
families. . t ^ - ' 

This problem has important* practical ami policy implications, be- 
causo if the 'nature^' explanation is tdo major explanation, there is little 
that improving SES levek'can ilo to increase longevity. On the other 
fiand, if the ^^nurture** explanation is the major one, then etiminaiing^ 
poverty^ improvfhg diet, bousiiTg, medical caro, etc. couht substantialfy 
mcr^ase longevity. 

Promising Designs and Summary 

To measure the imj)ortance of predictors other than age and sex on 
longevity, we have developed a tool for standardizing longevity which 
wo oall the longevity quotient fLQ). In oilier wowls, just as the iniel-- 
licence quotient (IQ) standardizes for the effects of ago on intelligence, 
by dividing the actual test score by the expected score for a person's 
age ^^roup; so the LQ standardizes for the elTects of- age and sex on 
longevity by divi<ling the actual years an individual sutvive<l from 
the bcsrinning of a ^tiuly by this expected years based on actuarial 

' ' ' 75 



Epidemiolo^ of Aging 



tables oi fife expectancy by aj^e and sex fjroii|>». This, then, j^ives each 
indivtduair a staoilarilized longevity score ami multiple regression 
teebniqiies can be ubeil to control for various factors and estimate 
' their separate and joint efltcts on lon^revity, and to develop a pre- 
' diction equation which takeh all jneasnred variables into account 
sirpultaneously. Studyint; irroup mortality rates usually makes such a 
mtllttvarEate approach impossible because the cells (juiclcly become ^^o 
small that the rates become unreliable. 

Larfje-scale longitudinal studies of the ajred may be the ideal 
method (short of experimentation) to develop betty pr^dictor^ of 
mortality. In s^ucli studies specific ajje cohorts are feUpwed over a 
- substantial nuipber of years (say 10 or more), so that^information 
{gathered at the begiiminji: of the htudy can be used to predict mortality 
and lonfjevity for various types of persons. The major disadvantages 
of such studies are the lonj; time they take^^tlie relatively large cost^ 
ami the problem of keeping trficfc of participants w'ho move. However, 
several p;ovemment afjenciei? such as the Social Security Admin istrat ion t 
the Department of Labor, and the Office of Economic Opportunity 
are now conducting: large ^ale longitudinal studies, ami the analysis 
of factors predictuig lonjrevity in these cohorts could be added to their 
main focus at little additional cost. 

In order to avoid the time and costs required by Iongitu<linal 
studies, vanoui^ ktndi> of retrospective ilesigns utilizing records and piist 
survey mi^ht be ileveloped. For example, one might study a cohort 
■ of veterans of ^Vorld \Var LttStnJ^^^rmy and Veterans AdministF^ion 
reconlfi to correlate tlie^rJOTgevity w ith their scores on their i/telEgence 
testSj healtl| examinati<^ig,--aubsequent occupattonSr etc ^ / 

Another retrospective iWljrn would be to take a sample of^rsons 
who have achieved j;reat l^gevijy (say 80 years orol<Ier) ami compare 
their c ha rActensticj^-ft^rSn earlier point in time (say years a^) with 
those of t&CTPSi^^^ates, baseil on the U.S. Census or other rei]frescnta* 
tive surveys, Thje characteristics that dtfTerentiate<l the suw^iving 80- 
year-olds from/ihe rest of their age cohorts (most of whom would be 
<lea<l) coald ^ predictors of longevity. 

In sun>inaryj then, \vc recognize that there are several behavioral 
factors suiih as ihet, exercise, i^mokinj^t and marriage that arc pre* 
dictora, of longevity. iit> are aUo several status characteristics such as 
sex, r^rcct intelligence^ and socioeconomic status. However, the ex- 
plamitions of why these ^variables predict longevity arc usually 
anjoiguous at best. • ' 

/ Various study designs that may help resolve these ambiguities 
/ami find other pre<lictors of longevity inclmlc the use of the longevity 
/ quotient, longitmluial studisb, ami retrospective studies using reconis 
/ or previous surveys. >X 

Wliile so^*li studies will not discover a ''fountain of youth,^' the> 
may help rb unlock the .secret** <)f longevity imd make it possible to 
extend the proverbial *'thrcc score ami ten years*' to five score or more. 
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Discussion ^ 

Kovar: Dr. Ealmore, if you are using the national mf^ for race, you 
may not be talking about blacks and whites, you may be t^ilking about 
the white population as opposed to all others. It i& a misleading gen- 
eralization, if you are using data referring to nonwhites^and calling 
them blacks. In rhe older ages, you are studying a crossover effect 
probably du^, in part, to higher survivorship in the other nonwhite 
populations rather than to the black population. 

Palmore: I was under the impression that there were &ome btatistics 
on blacks only. (My review of the d^ta found that they were comparissons 
. of blacks — not all nonwhites— ;with whites,) 

^' Sieget: You sUggtsted that this crossover was hypothetical. A recalcu- 
lation of the mortality rates of the olilcr ages based on the Social 

, Security Ailministration data bU&taint. the crosbover at a sliflhtly higher 
age, more like at 80 to 84, rather than at 75 to 79. The metits of the 
^Wfial Secufity data based on Medicare are that the numerator and 

' ' th^ ifenominator come from the same basic collection system. Hence, 
there is not any secondary reporting of age as there is in computing 
vital statistics, where you get age from a death certificate for the numer- 
ator and age from the census for the ijenomijiator. I do not mean to 
imply that the Social Security data are completely valitl either. 

The crossover phenomenon orcurs m other contexts that we do 
not understand. For example, it occurs in the death rates between the 
United States and Puerto Rico, 

Greenhouae: Dr. Palmore, some of the statements you made had me 
roncemed about their epidemiologic implications. Let me concentrate 
' ' on one, I think you said something to the effect that an individual 
arriving age 6Q may have had soiiQe genetic factor which contributed 
to.survpral to age 6Q, but its effect disappears beyond age 6Q. 

Palmore: Let me clarify that. To put it another way, those individuals 
who haver some defective^ genes that would affect their mortahty rates 
at an earlier age are wiped out and do not survive to age 60, The idea 
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is that once you have ma^le it to 60, this proves ttiat}ou have a bWcolt} 
sound genetic substrata ami there are no important genetic variationb 
that now influence tlie remaining lontcevity of tlio&e that have burviveil 
that long,' 

Greenbouse: WelK I am not ^ure that I understand. the poi^ulation 
above age 60 that Wmogeneou^, which ^voukl permit >ou to &ay— with 
regard to behavioral factors, or di^^ea^e factor&^that there ib no genetic 
variation which contributes to differences above age 60? 

Palmoret I do not know, I am only raying that, in our ^tudy, we 
found no relationship between the longevity of our bubjectb anil their 
parents. One possible explanation would be that at that age there ii* 
no longer any genetic eftect, - ^ 

Kasl: I have alwa}^ been puzzled b} the a^ociation of longevity with 
jvork battsfaction, especially among blue collar workers, I have fouml 
in younger age gcoups that work bati^faction correlate^! with m^y 
other variables but to firnl it that pralicts longevity is a little burprising, 
I ^iras wondering, is it a fairly clear relation^ip in the sense that 
older peo^e like physical exercise? If you cannot do housework or 
hobbies like gardening, >ou do not report satistaction. In other words, 
if you are already disabled the:*e things are not enjoyable, either hypo- 
theticaJly or actually. Is that what is being tapped? 

Palmore: S^tistically, we attempteiLto control for their general health. 
When we entei^d in the first factor, that of phybical functioning ratings, 
^then Tyork satisfaction ^till'is a very strong variable. As you knoi^ 
statistical control doeb not ^wftys completely control what you would 
like it to control While physical functioning ratings diminish the 
relationship of work satii,faction somewhat, showing that there is an 
intercorrelation, the work ^atibfaction ^tilL contributes to buljstantial 
improvement for tl^e prediction equation. 

KasI: So ybu do interpret it as a kiild ol r^^o^ale influence? 

PaltDore: Yes, morale and an indicator of remaining active and doing 
something mei^ingful. ^ ^ 

Atchley: We have been doing a longitudinal &tud> of retired people. 
One af the things we found m opr study was that health trend, i,e., 
whethj^r the individual ^aw his health a±s sta^in^ the same, doing better 
or declining, had a direct impact on morale. It also had a direct effect 
\)n both the level of absolute activity and the indiviuuars perception 
of having an activity deficit. So, health has a very strong impact on 
morale from two different sources. 
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Cardiovascular Ri^k Factors in The Aged: 
Tfft Framingham Study 



William R Kannel» M,D^ MJ>.H^ 
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Boston, MA 02U8 

Tavia Gordon 
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National Institutes of Health ^ j 

— Bethesda^ MD 20205 

As the Framingham study's findings are at la^i being tran&ferreU into 
clinical and preventive applications among young and middle-aged 
adults, in an effort to re^luce premature mortality (i>e. prior to age 65)^ 
the Framingham ^tudy cohort itself ha:» entereil the geriatric age group. 
It is not unreasonable to determine whether the same or other risk 
factors operate to promote cardiovascular disease in the aged as in the 
younger candidate. This may not be justified as a que^t for immortality 
but it is not outside the realm of , possibility tKat the correction of con- 
tritiuting factorsj even in the agedj wilt result in a better quality of life* 

Risk factors which promote cantiovascutar disease are a constella- 
tion of influences. Some, s^uch as those determining sus^ceptibility (e*g. 
age^ sex^ ami heredity) we can do little about. Atherogenic personal 
attributes such bertim lipids^ blood pressure^ and glucose tolerance 
are modifiable. Living habits that promote these traits such as faulty 
diet^ overeating and physical inactivity are also modifiable* Other habits 
like cigarette smoking which can precipitate coronary attacks are atso 
theoretically correctable. Signs of preclinical cardiovascular disease, 
including ECG abnormalities, car^liac enlargement and pulse wave 
abnormalities imllcate impending cardiovascular disaster These factors 
have been shown to be powerful contributors to risk under age 65, the 
rii^k mounting in proportion to the number and level of these contribut- 
ing factors (Sgure H 4), The purpose of thb> report is to examine the 
utility of these and other risk factors for predicting cardjoyascular 
tlisease in tAe elderly^ and the implications for ^vention of cardiovas^ 
leular disease in Uie aged. 

There is a common, if mistaken, notion that the usual cardiovas- 
cular risk factors no longer apply in older persons* There is some evi- 
dence that this may be so. The impact of senim cholesterol (table II I) 
and cigarettes (table II -I) definitely diminishes with advancing age. 
For cigarettes there Is no discernible effect after age 65 (table II -I) and^ 
while there is a halving of risk in those who give up smoking before age^ 
65, compared to those who continue to smoke^ there is no discernible 
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benefit after «ge 65 Cfigiiro II 5^. Diubete^ ^iUo iippeai> to Imvoii waning 
inipact with mlvancing age, particularl> lu wqjueii (tablo FurtUer- 
more> the Lombined ofTcit of the*.c rUk fai toFT., oven Liuluding liyper- 
tension, diminUhe^^ witb lulvaminf; a^je (table II 2j. Tliere koiily one 
maj^r exr eption to the evidence a ttimiiiUhing impm t of t.ouventioual 
risk fftctor> with mham in^ age— biootl pre^^^^ure Uuble U 1>- Compared 
to the other mivjor identified tout ribti tors to tardioviucular dij,ea,^e iu 
the ii^eA, b> perten7.ion or blood presr,ure >tat\J:^ out a^^ the major ri^k 
factor. Thi^ warrants a detailed exatiuimtioti of The role of blood jire^^^^ure 
a;* a (Contributor to cardiovaj^cular di&easo in the aged. 

Table IM. 

Re^jression of incidence of cardiovascular tliseabe on i»peckfieil risk 
ffictors according to age and sex. 



Univamtc regre^ion-cocffldcfits (ufts tarn lard ized) 

1 

Serum 

^ Diabetes fly per tension cholesterol 

Age ^ Men Women .\r**ft \Votneft Men Women 



45 to 54 - 0. 988 1. SOiS ■ Ot 521 a 654 a 008 0. 008 

55 to 64. 701 K 152 . M4 668 .006 .005 

65to74__ , 769 .629 .575 .654 - 000' .004 



UeIfttiV(> 

Cigarettes weight ECG-LVH 

Men Women Men W'omea Men W'omen 



45 to 54 
55 to 64. 
65 to 74 



0. 254 a 009 < a 012 
188 " 005 * . 010 
.... - 052 » 145 * 006 



a OIG 0. 887 a 960 
on . 748 1. 015 
000' 671 791 



SUn and wonm 45 lo 74. f ramlnBham study. 20-y**r loLlowuP 

Hypertension - 

An ^^aminatLon *o( the prevalence of hypertension in the fi:^eral 
population at |ime of initial examination at Fmminj;ham{ before 
eltertivf* antihypertensive agent:^ became nviulable, indjcatei*[for tho 
age range 46 to 64, aboiit.26 percent afflicted (table II-3). Even at 
oxam 10, after effective antihypertensive tlieni|>y became ptenerally 
available, hypertension ij^ ^.till highly prevalent and Fi^sew with artVanc* 
ing agfe (table 11-3). Eveu toilay, aboul evei7 third person over 66 
has hypertension. 
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Table 11-2, 

Age trend in incidence of cardiovascular ditiease^S-year probabJity 
of cariliovasculanlisease (%) 





Men 



1. Women 





Optimal 
risk 


* Poor 
risk 


Optimfil 
risk 


Poor 
risk 


35 


a 6 


BOl 2 


a4 


19.5 


40 


L2 ^ 


7a 8 


a7 


2&4 


45 




77.8 


1, 3 


3& 0 " 


50 


a 7 


8k 9 


2.2 


47. 0 


*>5 


-1 5, 5 


84 1 




54. 7 


60/ 


7-4 


^-8 


. Oh 1 


6a 6 


65 


ft. 0 


84. 0 


7.0 


64.9 


70 _ 


la 0 


81.7 


a 0 


67.5 



Risk category 



Optfimil 



Poor 



Systolic B.P 


105 


195 




185 


m 




0 






' 




ECG-LVH 


0 





M«n «nd wQftnen 3S to TO. Framiashua study. Ift^ytu foUowup. 



An evaluation of age trends in blood pressure reveals a dispropor**^ 
tionate rise in systolic pressure with advancing age compared to that 
in diastolic (figure II-6.1). In cross-sectional data women's pressures 
appear to be distinctly lower th^n men's iniiiallyp rising to meet those 
of men at middle age and crossing over thereafter to end up higher. 
In cohort data, where pressures are followeil as pedple actjially age, 
pressures never do cross over in the sexeSp with wumen*s systolic pres- 
sures starting tower and gradually converging on those of men. Diastolic 
pressures remain essentially parallel at a lower level in women than 
men, reaching a peak at around age 60 and declining thereafter (figure 
11-6 2). The discrepancies between cross-^ctional ami prospective 
data possibly derive from ilifTerential mortality in men anil women. 

Because blooil pressures increase with age^ some appear to conteAd 
that this is either a physiological sign of progressive increase in arterial 
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rii^uiit) or *t competiaaluo chunge to enauic lia^uc perfusion througli 
narrowcJ vc^>^>ela, However, th^re ia no indit^atioii that lupertenaion 
more benij^n in the figeJ than the young (table 11^. Neither the 
absolute nor relative riak ia my lower in the eklerlj than the young 
h> pertenaivti- Even bonlerline elevationa of pressure in the eUlerly 
double the riak Uable Even fur t>jatolic bfoo<t prebMia\ gradients 

of risk of cardiovaiscular ae<^uelae ahow no mdic&tion of a uaiiing impact 
' with advancing age (figurt^ 11-7), There la also no indication that risk 
of cardiovascular djaea^e jit tlic elderly is more cloaely relateil to the 
diaatolic than the a^^tulif^ component of the blood preaaiire (table 1 1-5). 



Table H-3. 










Prevalence of hypertension at exams 1 antl 10 by age and sex 




1 




Percent HliP 


1 






Exam 10 




Exam 1 






Men 


Women 


Men 


Women 
« 












45 to 49- - _ 


15 


6 


20 


19 


>0 to 54 


17 


9 


27 


29 


55 to 59 , 


16 


16 


25 




60 to 64 - 


20 


24 


32 


39 


6r> to 69 { 


22 


25 






70 to 74 


20 


37 


1 




'75 to 79 


24 


43 







M«n And wotaen 4S to 79- FnmJnsbam ittidy. 



Table IM. ' ^ 

Risk of cardlovub€ular <liacaae aceonling to h)j>crtpnsivc atatua ami 
**jge 



Hypertensive .statns 



Avera^ annual iriti<tenec per 1,000 



Women 



1 45-54 55-04 '05-74 45-54 55-64 ^ 65-74 



Normal-^- - . 

Borderline 

HypfHtension. 



Sro 1^>^ 6 17. 
14. 5 ' 30. 4 3Z-7 
23. 0 43. 9 51. 0 



2. 7 6 , 1 
6. 1 14. 4 
9.7 ^ 23.7 



,8.6 
22. 5 

3.'>. 6 



^f«^ utd women ^ to 74. Fr«nifnvb«cn $tta4ly; 2<Vyw Ibllowup. 
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1 23-4 56769 10 



Decile of Cardiovascular Risk Function Score 

Risk Attributes; Systolic 8tood Pressure. Serum Cholesterol Cigarettes, 
Glucose Toterance. £CG-LVH 



Fi^re 11-4- 

Protmbility of a major cardfovoscuJar event* jn 6 years according to rbk function 
score. Men and wmen 35 to 74. Framlngham study: Id-yoorloUowup. 

Thuiy there is no indication that the tlisproportionate rise in systohc 
pressure x^^ith adva^jcing age' is innocuous anil even at low itiastolic 
presstu*es, risk rises in proportion to the accompanying systolic pressure 
^figure II-8). There is also no evidence that women in advancc<l age 
tolerate hypertension better than men. The attributable risk for women 
for overall mortality, for cardiovascular mortality anil for cardio- 
# vasctilar morbidity is actually greater for women over 65 than men 
(table In fact^ for women there is ntf indication of a decreasing 

attributable risk-for hypertension with advancing age as there appears 
to be for men for overall and canliovascular mortality (but not mor- 
bidity) (table n-6). 

rt is not safe in elderly hypertensives to^ await the appearance of 
evidence of tai^et organ involvement before treatment since half the 
cardiovascular sequelae appear before smch evklence can be detected 
on biennial examinations ^able 11-7). 

Labile biood pressureelevations are considered less serious than 
fixed elevations. Thi& is a^gical fallacy since all blood pre^ures are 
tabite and high pressilhss are more labile than low ones (figure II-9). 
Lability of pressure is also more pronounced in the eUlerly than thfe 
young {figure II-iO), It is not safe to judge theHeed for treatipent based 
on the lowest pressure recorded on a patient if the average pressure is 
high, even in the eld^ly. 
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c 
S 
c 



c 
c 
< 



20 r 



16 - 



10 - 



45-54 



55^ 



65-74 




15.3 



Quit <20 20>20 
Smoking 



Regression Cceff . 
T-Value 



0340 
0.109 
3.12 



Quit <20 20 >20 
Smoklns 

Smoktng habit 

0.317 
0.128 
2.47 



Quit <20 20 >20 
Smoking . 



*0.176 
0.228 
*0.77 



Incidence of coronary attacks ami>ng cigarette smokers according U> subsequent 
cigarette habit* Men 4S to 74 at exam, ^nmlngbam study. iS^year foUowup. 



Lipids 

An examinatipn of the impact of the serutn total cholesterol at dif- 
ferent ages shows a ileiinite waning effect with little impact affer age 
66 (table II-I). Cholesterol is psrtitione<t in three major lipoprotein 
fractions— LDL, HDL and VLDL. Examination of the risk of cardio- 
vascular disease "accorvling to the chotesteroMipoprotein fractions >e- 
veals an impact of cholesterpi in the HD(j and to a lesser extent in the 
LDL fraction ftable II-8). 4Tiat in the VLDL fraction seems to have 
httle effect. Triglyceride appears to have little impact in men beyond 
50, while there is an effect in women up to age 70, but this too dis- 
appears when the other lipids and risk factors are taken into account 
. (table n-8).- . ^ 
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TabFe H«5, 

*Risk gradients according to systolic vs. diastolic bloPcl prc^ure 



Stiind&rdizetl regression coefficients 



Blood pressure QJIO CHE^ OPAD CVA 
component ■> ^ — ^ — 

Men ,Woinen Men Women Men Women Men Women 



Systolic 

Dimolic - 


a 207 

. 2U 


0 417 
, 290 


0. :iS2 a 503 
.276" -,037" 


0. 051" 
".3y6» 


0 452 
. 187» 


ft 517 
,27U 


a 910 
. 522 1 





Total C-V 



^ . Men Wc^fben 



Systolic ^ _ 0. 304 0. 443 

Diastolic _ . 150* .324 



* Not fWfiont at p < .OS. ^ i 



Table n-fi. 

Attributable risk for hypertension according to.age 



Over*aU CardfoVasctilar Canlio vascular 
iDiortality mortality morbidity 



Men 

46t<r54„, 17,9 29,3 16,4 

X $?'to64 le, I 31.4 * 17,9 

65 to 74-„>*^ ' - a ^ V 12* 9 l& 8 

-Women * ^, ' 

45 to 54 12. 0 * 2a 6 ll 4 

55to64 ^ a.5 17,5 26^5 

65 to74.,r:,;/. Si J4.V . 34. 5 26, 9 



Attr1bi;itabI«rbk*-To^ pop^ n(«-.NotvkBPntf/Toc«] pop, rt(« X lOO. ^ 
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Intudenjce of cardiovascular disease in hjperten&ive^ prior to develop- 
ment of target organ involvement * 





Number hyper- 

free of 
0-V tiisease 


Number 
fjoveloping 
C-V disease 

without 
prior dbn. 


Percent of * 
0~V ciises 
free of 
' . prior abB. 


MEN 

35 to 44 

4ii to 54 

55 to W 


« 

89 
' 104 
42 


IB 
19 
19 


7a 3 
45.2 
45. 2 


Total 


235 


f 

* 56 


52.3 


, WOMEN 

35 to 44 

45 t<* 54,.vt~ 

r^tod4-„> 


591 
153 
. 175 


4 
20 
29 


50. 0 
41. 7 ! 

39. 2 


Total ,^ 


387 


53 


40. 8 


1 RCO Ab^tVSt IVB, NSA* and OCS on Ewm.MO. 
AI«n And w^«n 36 to ^ FrAmlnflham study: f<)tk>wup. 




4 



Women 




FtWreU-W, * 

Average age treads m systolic bIt>od pressur^j Jewels fur crwss-sectionar and cohort 
data. Men and women. Framinghimi study: ExniHf^ 3-10, . 
fT^m. u«nIont T. And ^urtiffTt b. Ate«]u «t t«ch tiup^ffStion and tutfr^minfltton TUfiitJoit M sp«cirtc 
chifVCterl3t]C&> ftuoiagluih study^ nun 1 to fxun U). T%e Frctnin^A^m Studft Stdien t9 Wtsh,. D C . 
^ft.n,p.o.* 1174. 
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Of all the lipiiU antl UpoproWn:^, flDLM hoki^terol has the greatest 
impaf:b on riajc in oUl a^^e stable A &tron^ negative a&socktion be- 

tween IID[/-thole^>terol anil CIID incittonce i& note^t in both acxeson up 
to age 80 stable This effect can be Jenion&t rated even after ad- 

iustnient for the coe,xii*tin^ effect of the other lipi^U anU other risk factors 
(tabie^II-9), - 

Glueck and associates in a study of long-lived families have also 
jQoted that they tend to have unusually high HDL values (/). It is 
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60 



Age 
55 
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50 
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45 



105 135, 165 195 
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105 " 135 165 195 
120 190 160 
Systbllc Blood Pressure 
. Persona W)m ChoJestSrol 185, Normal GJucoae Toierar>ce, No EC6LVH, 
Non-Smcker Source. Framtrtgham Monograph No!27<Revided) 



Figure 11-7, 

Probability of develi^ping o^ri^nory hcnrt disease in 0 years according to systolic 
blood pressure. Low risk penons 35 to 6,>, Fnvminghftm Hudy 16-joftr followtip 
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Men 



Women 



g 300- 
S 200- 
B 100^ 



181 




128 



Normal \BHBP HBP 
^4-13?) (140^159) (160+) 

I Systofic^lood Rressur^level 




Normal BHBP 
V+^39) (14ai5?) (160'+) 



Figure 11-^. 

Risk of cardiov^ouliur diseaae accoraing^to systolic blood presaute at di^tolic 
blood pressure lesaHhan 90 mm Hg. Meu.and wom^hi 65 to 74. FVamingbam study: 
18-y«ar foUowup. + 
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. . Figure n.t. I , ^ 

Average itatdard «tev1ation of systolic blood pressure as a functlon^of fevel. Fram-^ \ 
ifigjiam study: exam 3. 
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Table II-& 

Standardized logistic regression coefficients for CHD incidence 



' Stan<JaTcli£e3 Logistic regression ^^ienu ' 



Cbara«tenstic8 * XJiiivariaU Multivariate 



Men Women Men Women 





-0. 


741 * 


—a eio* 


-a 650* 






. 303 > 


.332* 


. 260 > 


Triglyceride J ___ 


, 048 


, 276* 


- 092 


106 


Stystolk blood prmure 


. 323-* 


.400* 


.327* 1 


. 216 


ECG-PVH 


. 279* 


.207* 


. 2^5* 


. UO' 


^ Relative weight 


' .039 


.283' 


016 


. 031 * 


I^fabetes \ 


024 > 


.474* 


114 


. 390 


«■ * 




















Jp<^ »p<.Dl tp<COl 




* 






M«n and wonun 4» to £2. Frttrolnshftm atudy^ e 











Tablfe II-9. ' . 

Univanate and multivariate logistic n^gression coeScients for CHD on 
HBI^ cholesterol . ^ 



Age ftn<J sex 



1 

Nnmber Univariat<* 
of ed 



Multivariate 



Lipi<{s Lipids and 
other factor3 



Men 

..i0to50 

60 to 60 

70 to 70 

Ijjgcnen 

50 to 59 

60 to, 69^ 

70 to 70---^. 



25 
32 



27 
19 
17 



-a496> 

-eo6' 

\ -.405 



580' 
318' 
— . 087 



-a .>43i 
064' 
-.405 



640' 
- 1. 019 » 
132 




922 > 
-.770" 
—.261 



C0«ifn«i«nt3^ estim^tea th* tn«thwl di W«lkcT^I>tincftn «itd standudltcd Lipids Include LDL «taol«i^ 
(«cotandtr]glK«ld«. Oth«r Jtotorareiir to^mttebtoodpnss^ and rtUtlTO w*|^t 
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40 45 * - TBD 

Age^£xam3 



55 



60 



Figure * ^ \ 

IntriUindividu&l standard devktion of systolic blood :pr<^uro by'ageVand sex. 
FYamingtuun study: ti^jocc^ 3. ^ , 

conjectured that HDL serves as a scavenge lipoprotein facilitating 
removal of cholesterol from deposits and interfering with cellular uptake 
of excess cholesterol 

Cardiovascular Kisfc Profiles 

Using ordinaiy office procedures (blood ptessure^^CG, and a cigarette 
histOEy) and simprej laboratory tests (a casual blood, test for'sugar and 
t^holesterol) it is pos^ble ^ estimatj^ risk of a variety of.m&jo^ cardio- 
vascular events over a wide range Xfigui^ By synthesizing^ this 
information into a composite risk estimate using a myltiple logistic 
function (S), rSk caa be efficiently estimates! detecUng those with 
multiple maiginal abnormalities at high 'risk .as well as those with 
marked et«fvata&ns of sin^e risk fa^rs. - ' ^ 

^ Because several components of the risk profile (cigarett^/ choles^* 
terol aA^ glucose toler&ice) have a mimmal impact OFver age 60 it 
seems reasonable to seek more potent irskgredients from which to con- 
sUnct a risk profile for the agedrOf 1>025 r^en and l,44&*women f^ed 4d 
io S2 and &ee of CHD at tl» llth biennial examination, 7d men and 63 
women subsequently developed CHD in the Framingham cohort. Using 
a risk function based on HDL and LDL cholesterol^ systolic blood 
pressure, £C(3-LVH and diabetes, less than 2 percent of the sul)3eqnent ^ 
CHD cases i|^e found in the lowest decile where^ 25 percent the 
{iases for men a&d 37 percent for. women were found m the. highest 



ERIC 



31 



7S 



EpJdemioiogy of Aging 



decile (figure II-ll). FreJictabUity held for each specific age group 
over 50, This predictability was at least as good as that obtaiixed by 
the usual CHI) risk profile at younger ages using the coaventioDai 
nsk factors. It thus^appeans possible to select canijidates for cardio- 
vascular disease ia advanced age as well as m the youag. Since s<>me 
cardiovascular risk factors are applicable at older ages^ the possibility 
of deferring cardiovascular disease at this ^tage in life ^becomes more 
plausible. ^ ^ 
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In the older age group HDL-cholesteroK LDL-cholesterol, tri- 
glyceride, systolic blood pressure, relative weigtitt d^gihetes and ECG- 
LVH are, taketi alone, associated with CHD risk (table When 
the net effect of each is assessed by combining them into a multivariate 
risk function, triglyceride and overweight no longer contribute signif- 
icantly, to the observed rate of occurrence of cardiovascular -disease, - 
The relation of triglyceride to risk of CHD, more apparent in this age 
frroup in women than men* seems to be a con2>equence of its association 
with diabetes and low HDL-chofesterol levels. Overweights also a 
noncontributorin conjunction with the other risk factors but its fi;equeiit 
^ a^ssociation with elevated l>lood pressure, depressed HDL-cholesterol 
^ ancl diabetes makes weight;et>ntrol an iriiportant feature of any prophy- 
lactic prc^am It is not clear whether control of triglyceride per se 
improves the impaired j^lucose tolerance, low HDL-cholesterol and 
overwei^tt with w^ich it is often associated. 

Although it is repeatedly observed that the tq^a! serum cholestejo! 
L*t, at older ages, not related to CHD f^k, it is now cleai:.that two <Jf its 
components — HDL and Lt>L — are acnng in opposite directions. By 
analyzing the serum cholesterol for th^se separate components, it is 

* possibl'^ to demonstrate that each is y^O<^i*ited with cardiovascular 
? risk in the elderly. Whether correcting^ this pair at this stage iti life is 

' ^ beneficial remains to be demonstrated * 

Ip any event, it is possible in this older cohort of the Framingham 

_ "^tuciy to segregate low Visk from high risk coronary candidates, over at 
least a fifteen fold range, comparing lower and upper quintiles. CHD 
inriftence 2X advanced ages is no more a random process than it Is at 
younger ages. Since most of the risk attributes which are predictive are 
modi^able tb^e is some possibility that CHD risk is also modifiable^ 
even at %iis w^. Of t^onrsc* ability to predict is 110 guarantee 

^ interventions to t^urrcct the insrredients of the li^k urofile will necas- 
sanly be frnitfiil However, it would ^ieem worthwhile to try and find 

• --oiif in order to objam a pun ui the qhality, if not the (pmntity of life 
^ ^ in later years,/ " ' ^ / 

Aging and Cardiovascular Disease ^ 

I t rs difficult to specify precisely what n^xiw^ is. It is likely moi-e than 
the stini of failing eye^iijht md heariKjg* flowed reflexes, loss of stifture, 
gnnHf>d stiff j^int,^ wttnklcd skin^loss of vigor* ^treni*th, and rnernory^ 
poor smell anfl U^te, or even linpaired cardiac function, j 

However, (*'rtniiovty'?TriHr disease is a promineijt featiiro of growing 
old iind js t^oo often thf> ifndeserved rewanl for irchicvlnj; n venerable 
<itftge in life Strokes, nmliae fadiire nnd occliksfve peripheral nrterial 
^liscftse^are all too often a featiirc of growing; old and are seldom seen 
pnor ^o iijre 60 fuble ff 10), -Uso^ in the youny, cctfonary dis<^ase 
a common aflliction in the elderly, Th^e is aUo ^oine re^^^on to be+ieve 
thnt pro^rresi^lve shutting' down (of the rinulution due lo iitherothroni- 
botic, emhotic and arteriolar disetise may rontribtite to the general 
- decline in organ fiinction with tidvancini; ft|ie, Ih any ovont^ less cardio- 
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vascular ilise&ja woulJ certaml> make oUl a^e ea^Iei to beur, Avoiiiance 
of strokes, in particular/whlch rob its victim^ of their abitity to com- 
muolcate^ their tlignit> .and iiulependence, and physical prowesb and 
self-relianc^i would be most welcome. 

Table 11-10. 

Incidence of cardiovascular events accortlinj; to age ami i*ex 

Avemgo annual incktenco per I, OOO ^ 
/ — 

Coronary ^ Cerebro- Peripheral Congestive 
Age heart ^ vaacuiar arterial heart/ 

<|j3ease accideat <lisca£C ' failure 



Men Wo- Men Wo- Men Wo- Men Wo- 
men men men ^ men 
* * 

4:uoM ^9.d 3,1^ 2.0 a9 L8 aC "^1-8 0.8 

:*r>to64 , — 2as 0.5 3.2 lo ^ hA 1,9 43 2.7 

05 to 74 2a 4 14. 5 a4 a 6 0.3. 3,8 a 2 0.8 

\ ^ ~ 

An exatbmatibn of the i^rattrenv^TisfeL \vttfe"ailVancini: ago in the 
Framingham cohort reveals a ^teep rise even injhose who are entirely 
. free of canliovascular risk factors (table It is also of interest, 

howetjor, that the age trend'^n cardiovascular disease incidence i& much 
leas 5wep in those who are ;n the worsit canliovascular risk category, 
Indicating that cardiovascular risk factors caa blunt the effect of age, 
\l is also clear that even over age 65 those with multiple risk factors 
1 . are at greatly increased risk compared to those free of them, although 
the relkhve risk is less pronounced than in. the young.. It appears that 
multiple risk factory can make ^fie old beyond one*** years as regards 
th(^ caQliovafscular apparatus, * , . 

/ Tho change in biomedicarTefitures ot the cardiovascular and 
cerebroviLscular systems ^ith age ib not only dimctilt to ascertain, but 
hard to conceptualize as welL The chief difficulty is to dissociate those 
/ changes due to aging i>er sc from tho^due to &ome environmental 
or internal noxious influence acting overtime. The mere fact that the 
incidence of a condition Jftcreases with i^ge doesJiot establish it as ^ 
direct consequence otaging^ In evaluating the pathology attributable 
to aging it is necessary to establish some unique effect. At least three 
possibilities must be considered- senescence of tissue^ per se» 2) 
altered ability to cope with ever. present noxious influences, 3) the 
greater (ime of exposure to' these noxious trgents in the aged. ^ 

Using multivariate analysla^5ich attempts to take age into 
nccount for eacl)L of'the risk factors indicates that age ddes indeed 
account for a part of^thft effect of each factor on cardiovascular disease 
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inciilence (table ^](^ll). It i& true for every liMvliovii&cnlar tli&ea&e 
enri point and eveii \\ben ull factors are con&ulerett together. Thj& i& 
one ^^ay of tryini: to &ort out whether a^e is exerting a unique effect. 
Ho^^even even here cannot be mvq that tho it*i5idual ri&k a^^i^ne^l 
to u;rt* i& reflertin^ more than the tjme-rldat* ptortucl of tlit* n&k futtor^ — 
af<e meaning: liow many y<»ars expo^^ed to the ri&k fa<:tOr. 

Table H-IL 

Re^rreuMoa of inculenre of carrliova&f ulur di&eu&e on ^pecifietl^ribk 
factors with and without ajre 



i)la^>ete^ I i ypmeiJifriOn Seruni 

^ trholestcrol 

Regrei^ion coetticit^ni 1 ' : 

A'ten Women Men Wotncti Mc)i Women 



0. 007 1. :*13 0. 374 ' a 80:* a 00.> 0. 008 
. 7m ^ L 02.=) /rm . 643 . OOO .006 

' ■ 

Relative 

Ctgamtes weight CCfl-LVH 

A^ren Women Alen Women Men Women 



a. lof -0.H1 aooy (i.oti o^sso i.oos 
^ . o:>3 . 010 . 010 . 7:^0 . oig 



Cntvariiitr * . 



Cniv^riutf'l^ 



■ t'acu/r alone 
* Factor plusaft* 

M#ittn(ri^*men-*Jto7l Framioghain study ^VtATfoV^u^ 

Jibtnc of the phenomena o^ociate with ajfinjr like baldness, 
j<rayin{^ hair, presbyopia tuid io^ of stature are not relateil to cardio* 
vaj^cwlarMi&ease mcitleuce at a ^iven a^e. I^, U atzm^ per &e that causes' 
i^ar^tiov.ascular inndence unA risk factODi to Increa^iC ^^ith a^e, or only 
the tijfine-dose product of the, action of ulentifiable riyk factors? 

Preventive Measures * . 

So far ffs preventivp mea^jures are concerned, it must be. recognized 
that cardiovascular di^ea&e is an iuhidibus rlisonler \\hich lia^ its roots 
in younpf adult life, posKibly even in childhooiL Lof<ical!y, then, pre- 
vi'iitrve measures ^houM be applied cnrly in life to reduce the burdjui of 
these diseaises both in the elderly and yoiin^ canrlidates. FIo\\everWhis 
dofii not neees5arll> mean that mil preventive measure^ are worthless 
onee a venerable staf<e in life has been reached. ' ■ ^ 

^ ('inclusion baser! on interventionvS in the youn^ or middle-ace<L 
are not necessarily applitable to oMer people. The ab;^tirte risk in tlie 
elderly consitlerably H^^her than in the younjr- The subclinical pn- 
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tholof;y in the n^eA is hkely to be more severe ami hence more diflficalt 
to rejjress. Once otd is attalne^l some ritJc factors> have relatively 
hrtie impact. Those Chcapin^ Jisease to^vameil ajre ma> be less sus- 
reptible to the known risk factors anJ tJett^r oiiuippeJ bioloyricaliy to 
copo with them. 

These corisuterations suggest th^t preventive efforts begmiilng in"* 
the elderly ma> havt- little value- However, we must not lose sijrht pf 
the fact that because of the relatively hi^h in<-hlence 6f mortality in the 
elderly the absolute impact of preventive measures short-term may 
ar^tually be <^reater in the eUlerly than the >oun^ilei>pite a tester relative 
impart. Also, since lifft expectancy is short in the elderly, freedom from 
ranliovasrtilar liisa^sters couhl enhance the ititali^y of the.remaininj: 
years of life, it not its duration, A small retluction jn morbidity. an<l 
mortality over 5 yean in an elderlj population may save more lives and 
produce a greater redaction in sufFenng than a much ^reatef reduction 
in the Mirr^j^iumber of \G«iiger candidates for rartfRrvaScufar d^eajje. 

There is some indication that canliovat^utar mortality is not a fixed 
habilit> of a;;mg, ExammiU4on o( secular trends in car*liovascular mor- 
tality over the past decade reveals a declining coronary an^l cerebro- 
vti5< ular mortality. This impro\'ement is not confiUcfl to the young tuid 
us uli^jf) apparent iii those ifever age 65 (table 11-12). Thit* wouht appear 
to Indicate that there are modi^able contributorji woVthy of attentiOf>, 
Although this ^does not eliminate the ng^^d.for controllefl preventive 
trials in the age<l, rf <loes justify some optimism. 



Table*II-12. 

P^frent change in henrt nttnck <leath^ates, U.S. 1968-74 
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The apecific^^ireventive measures which may be of value ijir*the 
elderly are first and torem'^ost blood jjrrssure control, AUo, of potentinT 
benefit are ueijrht rediiftion» control bf HDIj-*holcsterol,ftnfl pos>yjbi>t 
encouragement of*phjfsical activity. ' ^ ' ^ . * - 
jraifn the present state of our kn^w kilt:o'(or ignofanC^j)/ it seem^ 
r^p? that the key rorrertable risk fact^)r for canliova^ibular disease in 
fhe ajred is hypt^rtynKslon^ This is ope factor which is a powerful con- 
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tnbutor to all the niajov cartliovascular tliseasoii which afflict the 
oUlerly: it is one tactor which operates with aii much force in the aged 
as in the j'oun^i^it is correctable anti easily tictectetl; It i§ highly 
prevalent in the aged; and there is already evidence. that correction of 
hypertension is effective m reducing overall mortality and the incidenc(? 
of strokes and congestive heart failvire {6, 7). This needs greater 
emphasis because an examination of treatment of hypertension by 
age and blood pressure l^v^i ludicateb that only a small percentage of 
hypertensives receu'e treajlment and the percentage receiving treat- 
ment decreases with advancing: (tabfe U-1^^). Eveh at 200 muiHg 
.systolic blood pressure, less than 32 percent receive treatment. 



/iVble 11-13. 



Percent rcceiviptj 
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) 

This low treatment rate (Icrivesfrom not only difficulty in attamirSg 
adherence to treatment, but from a number oPmiscouceptions soipe 
pliysirians appifar to have about hypertension. )Eli!Vatcd blood pressure 
IS not A physiologic Voncomitant of aging; it ii ivot less serious in the 
age<lT-systolic hypertension is not innocuous; the lowest pi^ure ce- 
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* cordej ii> aot the safest pre^^ure on uluoh to jud^e the titvil for treat- 
ment, aoil it iii not ssnfe to await Jtarget organ iavolvemenl^ before 
freatiag. _ - 

* ' * Successful control of multiple nbk factoid requires personalized 

rare -Incluiliaj^ coua&elia£ ami lon^-term treutmeat to' control risk, 
factoi^t 111 ad/hfioa to surveillance to tlelect ami monitor rhan^jes ia 
nsk factprs/ 

Other sys^tems^ of health care than the onliaaiy pr^aiy practi- 
lioner ma> bereijiured to a^compli&h thii> becau&e of the ami nature 
of the problem^, the ue<^l for frequent foUowup, ami the competition of 
me^liical illness w hich must be jiivea priority. * 

Jaterveation programs to modify ris^k attnbute& ia the eKlerly coa- 
btitute a formidable problem becau&e of the hi^h prevaleme of the coa- 
tnbuton> to ^cardiovascular disease la the .elderly (table 11-14). Most 

* are exposed to at l^t one ri&k factor^ ami ef ea coufiaing attention to 
^ hjperteasioa, ue muijt coatend with 27^8 peixeat of the aged popula- 
tioa. Ri&k profile&^cafi ai>i>i&t ia belectia^: those la ^eate&t jeopardy ior 
preveative maUcal iaterveations. iHowever, * because of the 

^hjgh preval^aCe of caailitlates for ^cardiovascular disease, peisonal 
hjgieae aad public heaUh mpa&urje&'are al&o rettulred to reduce o^'er- 
weight, iacrea^e phyijicaf activity and modify diet, Preveative metUcal 
mteneatioab should place particuFar empha&i^ oa managemeat of 

*^ h)perten&ion, Treatmeat ^hou^tl be kept a& simple a& iiossible, to ea- 

Table n-14. ~ . - * 

. . ^Percent prevalence of ^elected "risk factors" in the United States 
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' 45 and om. ^ / 

JJsnnitiOiu.LiuictirUyisaTtiBRpWyKenooiuURiption less than 0^ asM-SSj.OUrsltyl^wtJeht 
^per^nt or inw^ab6v«aif^iaiML^>AO-6u>.I{>pe't«ri»ii/n^a blood ptf^r^aLkast I6Q/Xt ,i^^0O^JHCJgaretta 
smakins r«i«3 to current ttabiU ^iS^^}. Diai>«tes k% nicd^caily ircnUd ^lj6(H^^, II > pt'rchoU.'ster^lemU la a 
MTum cholesterol ^\ Itast m niS^ \Vy^(H^>, ECU-LVIf la an tJcctrocardtosmphlc pattern UHS^h 
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hance compliance*^ a*mo«l(>i»t reilurtioii m |jres>iure it* blotter thau none 
an<l normalization of tlie pre^^ure ^hulll^! act bo reirniiUnl an itulica- 
tion fordiscontinuiii^areatment\ 

EtTecfive control of H-aiMio vascular n^k factoid in tbe iiiieil reinun^i 
a rhafige in the empha^;i^ and attitiules of ph^^l<!ian.^ aiul othei IiOaltU 
workeis. OKI aire us not a mu and the a^ed de:^e^ve prevt^ntive manaj^e- 
ment a^ wil ai> the yoim^'. The occiirre^ice of a ^t^>keT coii^eistive 
failure or a roronaiy attack not a just reward for V*l*^*^^'iiV^ ^j^^j 
nor IS it an inevitable ronse(tuence of agmjr. 



Recommendations . ^ ^ ^ ' 

In conclusion, the following reconusjeijdations are made: 

p P'nrther researchMn the operation of cantiova^c^llar risk factors 
to determine which ones influence cardiovascular morbidity m 
the aged< ' 

2) Clinical tnals to det^ennine the efficacy of hypertenbion control, 
in general/and control of s^^stohc hypertension ip particular^ m 
the ai?ed. iince hypertension is the key remediable factor pro- 
rnoting cardiovascular disease in the elderly. - 

:i^Studies to determine the amount and natur^ of the disafcjility in 
the aged attributable to cardiovascidar disease. 

4j Studies 6f the reasons for poor compliance with antihyper- 
tensive therapy in the elderly are urgently needed m view of the 
high prevalence of untreated hypertension in t)ii& a^ group. 

5) Studies of the efficacy of early detection ami treatment of con- 
gestive heart failure versus treatment after oveift signs appear 
warranted in view of the severe morbulity and poor pro^nosiis 
found m the P'ramingham cohort, t 

6J Further clarification of the rSic of diabetes in promoting cardio- 
vascular disease in the elderly^ii needed to determine if obesity- ^ 
I'elated keto-resistttntT hyperinsuHnemic diabetes exerts any 
unique effect. ^' ^ - * 

7) The unique relation of HOL-chalestero\-to ca^dlova^cldar^ disease 
at advanced a^e deserves further attention to leam more about 
the mechanism, what determines its level in the aged and how 
jit can best be modified. 
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Discussion 

Weksler; 1 was interested in your statements that these iower blood 
pressure etevatioQs> let us say 90 — or even lei5i> than 90 — to 105 were 
effectively treated. I thought Fries' study suggested that we could 
intervene only at the higher end and alter the natural history of^the 
disease. Are these new data? - » 

Kannel: The data that we are talking about here relate to the hazards 
of a given level of pressure and to the advocacy of treating it effectively. " 

Weksler: So you do not naean for ns to conchide from your data that 
we can reduce the incidence of complications by treating patieats who 
are borderline, 

Kantiel: I do not think that you can infer that neceia$arily from these 
data. However, as I pointed out, at 200 millimeters of mercury, systolic 
blood pressure^ only about SO perci&nt of all elderly people receive 
treatment. Now tljose are the kind of pre^sure^ {hat Fries is talking 
, about, ' ^ 

Palmore: Please explain the data about the decline in mortality, 

Kannel: Lately, there ha.^^ been reported a decline in overall mortality 
and in Cardiovascular mortality, ^Particularly between 1968 and 1975. 
The question has arisen whether this trend i^ in fact real and whether 
it is attributable to changes life-style. Parenthetically, it b encourag- 
ing 'to see that even in the oldest age groups ther^ was a significant 
(iecltne in mortality, * ' ^ 

Costa: Dr Kannel, I Jound it very instructive that your'^ta seemed 
to show a differential salience of risk £;^tor^, Kather/than assuming 
that there is a continuing contribution mtsx the othep^^k factors with 
age, only systolic blood pressure held uofin the longtwidinal analyses, 

Kannel: Of the ^conventional risk factors, the one factor that seems to 
hold up'best^vith advancing age seems to be blood pressure. We are 
looking at other factors as well. It looks like the lipids do contribute 
- contrary to what we previously thought. We had been conHning our 
litten^on to the total serum cholesterol. More detailed analyses of 
*=ierum cholesterol reveals that there are two components involvedi one 
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the low density lipopi'otein (LDL) cholcstccol, which ieems to be 
utji^rogenie and promote^ ihu dl^ea=■e, the other high density hpoprotein 
iHDL) oholesteml whioh >*eems to be thc^ tfansporter of cholesterol out 
of ti>sue and la therefor? protective. There uppeai-s to be a continuing^ 
. a^^oclation of each hpopi^tein fraction, particularly HDL cholesterol, 
with cardiov*\scu]ar mortality and morbidity rate.^ into tha advanced 
years. 

Ccfs^a: Do you »have any speculation^ as to the declining influence of 
diabetes in the elderly? 

Kannelr This problem deserves much more attention. It is on obesity- 
reiated, keto-resistant, hype^rinsulinanemic kind of ''diabetes." As such 
this may not have the same significance as an insulin dependent early 
age of onset type o£ diabetes. Investigators in the diabetes field lose 
sig:ht of the fact that what they are talking about basically in their 
studies js hyperglycemia and that the assumption that. this is a uniform 
entity, I think, is a gross oversimplification. The assutpption that th^ 
solution to the problem is solely to reduce the blood sugar is al^ a 
misconception, Diabetes is a complex metabolic disorder, characterized 
not only by impaired gcIucose4olerance, but by lipid aberrations, over- 
weip:ht, and high blood pressure, all of -which need attention. Perhaps, 
if the concepi? of control included the other metabolic aberrations^ 
then we might see some change in the cardiovaecijlar sequelae of 
diabetes. a _ ^ 

Greenfaou^e: Do you think it is possible to obtain information relating 
longevity in parents with longevity of the milex case? Do records for 
subjects m the Fromingham study go. back far enough to correlate 
data on risk factors to index cases with those risk factor measurements 
which might be obtained from records of parents? 

Kannel: We do have subjects in this study who have siblings in the 
cohort andr lately, we have completed an offspring study. It is there- 
fore possible to took at the level of risk attributes in the offspt^g of 
this c'ohort at the same age and stoge fn hfe as the parents. These are 
of the same genetic pooL This was done by Dr. Feinleib who found 
that certain risk attributes are lower at*a given age in the offspring 
than they were in the parent. 

. We also studied the correlation of levels between parents, ofif- 
spnng, sibst and spouses. Although we gained some insight, it is still 
very difficult to dissociate genetic from environmental influences. We 
are also in a position to look into the "risk attributes of long-lived 
people in relation to those short-lived. In fact, many years ago, when 
these risk factors were systematically measured in the whole cohort, 
we included this capability in our planning. 

Atchieyr In the findings that you presented about the high density and 
tow tiensity cholesterol, how does that relate to the blanket treatment 
of trying to lower all kinds of cholesterol? t ^ 
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IJannel;' Fortunatelv, tho*e things that lo>irer LDL cholesterol raise 
HDL- In other words losing weight lowers LDL some ii!ul Tai!^s''HDL, 
exercise raises HDL. The kind of djet recommended by tlic Heart 
A:>sociation of low t:h^*5^rol, low saturated fat and reasonable calories, 
ha^the appropriate effect on HDL. \Vher<i Uus doesv beLpme a problem, 
I think, IS m the dtug treatment. This may explain some of the drug 
treatment fadures in that little attention has been paid to what has 
happened to HDL*while trymg to reduce^JjDL. 

Wilkie: In defining h> perterision, what would you call your lower 
limits for older'and middle-aged people or is it th^^ sam» at? alVages? 

KaDnel: Wc have looked at ^is in two way^. Wc looked at this in 
tennb of -hypertDn^ion ai> viewed hy clinicians, because t)iey think 
Categorically, but we think this is nonsense. We al^o looked at it in terms 
of blood pre?^ilUrc levels. The dat^ you sav\ arc the regression of the 
mtitfcncc of cardiovascular disease on blood pressure level and these 
regressions seem to hold up pretty well with advanced age. I do not 
know what a nonnotensive blood !prei>sure level is in an old person 
compared to a young one. I feel it i'^ not a meaningful questioil* In the 
short term, the absolute risk \^ higher in thc^^elderiy at fmy level of 
pressure and the relative risk is as great as in the young. 

^Wilkie: ThCtc has been i>ome work vindicating tliat cardiovascular 
iL>ease-and hypertension are related to the rate of intellectual impair- 
ment among middle-aged and old^ people. This is getting to be an 
i^sue now. At what point do you try to classify your people? 

Kennel: I would recommend looking at blood pres>i5urc without any 
preconceived notloa^ as to categorical hypertenfeion. I recommend 
just looking It the intellectual scores and various parameters of in- 
tellectual function according to fflood pret*sure level without worrying 
about what is Being designated as* hypertension. ^ \^ 

Siegel: X^ur chart showed 1968 to 1975 the period wifh the declin- 
ing trend of cardiovascular disease. 

Cohen: Is that the same for men anfi women? 

KanDel: TKe'jotal mortality for cardiovascular disease seems to be 
'down in both sexes and in all age gr^oups. It is not just a result of a 
regrouping phenomenon which yo\x often run into w ith different fashions 
or changes Jn death certification. It is a jtt;al phenomenon and whether 
it is due to changes in hfe-ityle is, of course, speculative, but encouraging. 

Waldron: If we look at death rates from 1900 on, we see a' tendency 
for them to rise during ea(;K :econpeEiic boom and^to fall durpg each 
recession. Thi^ indica|^£^^tfejUlte recent dedme iji death ratei nmy.ife 
related to the recessioff*m QiftjBCDnl5tf^. 

KanDel: We gain credibility only if ^c se%^ .^ustaineit effect in mor- 
tality*— a real trend — and if wc (^re sure tlfat we have not been con- 
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fused by <;hange in fashioi) in death qs^titication. I would say, anytime 
we sec a /fall m the cardiovascular mortality^ we should see a fidl in 
overfill ittortality. If these two arc di^lassociatedt I woul^ not believe 
the data at alL ' - 

& 

Kovar: I was interested in some of your r>tateraedt^s about people at 
the (Jlder ages, .particularly with regard to the sex differences. Since 
mortality for cardiovascular, disease^ is higher for males at younger 
ages, have you used life (able analysis to »ee what happened m the kind 
of population you had? \ 

KaDnel: The gap in incidence closes with advancing age, We. have 
looked to see if we could explain the favorable experience of women 
compared to men ^n the conventional risle factors and we cannot. Are 
you suggesting that a life table analysis in this regard would be more 
enlightening? " * * ' 

Kovar: I think that it might be helpful. 
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Senile Dementia: A Disease ^ 

We often err in our thinking, abont "the aging process" as st>mehow 
eyncBymous with progressive deterioration in so,cial and physical func* 
tioning, It'is true that sili^ deterioratioh is common among the elderly ^ 
But I am convinced thkt this is because senile dementia is such a 
common disease afthough^ I concede to ypu, an incompletely under-^ 
' stood one/ Let me begm by describing some of the feftturcs of this 
common disease of old^ge, ^ 

Senile dementia is a clinically recognizable condition^ with its own 
peculiar nresenting picture, I quote from a recent article by V, A, Kjal 
(/)) "Senfle dementia is a mental disorder of gradual onset and con'*^ 
tinual progression, chaiiacterized- by a certain type of memory impair- 
ment — namely an amnestic syndrome, the essential feature of which is 
severe impajrmetit of immediate recall, shor£ened retention span, dis- 
orientation, loss of recent and remote memorijes and sometimes- con- 
fabulations/* (Confabulation consists of-making ready answers without 
regard to truth,) I quote from Krai, rather than from the DSM-II (&)t 
or the W HO glosfiarv (S), simply because he does a better job of 
^escribing the^ condition, , , 

This clinical^condition which the psychiatrist, family p^;actitioner 
and int;^rzust frequently, see is a manifestation of a specific braiA 
disea^ known as senile bnrin disease. The lesions occur mainly in the 
hippocampus, fornix/ and mammilary syst^ of the brain. The pathology 
is visible on autopsy as senile plaq^ies and neurofibrillary tangles which 
can be easily recognized by any trained pathologist. 

The brain changes associated with senile dementia are somewhat 
perplexing. Statistically, tKere is a correlation between the quantity of 
brain pathology and the degree of demenita observed in cases who die. 
But some cases are far from the regression line. Indeed^ at autopsy the 
brains of some people who had been extremely demented show virtually 
no brain damage, and individuals who were quite iucid during life 
have been found to Jiave brains riddled with plaques. 

There are other physical conditions which cause similar, or even 
indistinguishable, dementias — other chronic brain syndromes; e.g,, can- 
cer, arteriosclerosis, poor nutrition, chronic alcoholism, ^ 

The most common dementia is the senile dementia due to setiile 
brain disease. It is so commorf, in fact, that one-foiirth of the jieople jji 
this room today can expect to develop it if they live to 80, ^ 
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wortl about Alzliejtpier's disease, Alzheimer's disease presents a 
pathological picture identical to that i^eeti in senile brain disease, but 
-it occurb before peopte reach the age of 65, It ts an extremely rare 
condition^ jso rare that we arc not exactly sure just how common it is — a 
generous est mate of lU prevalence is less than 0.1 percent. But it is a 
favored researcli topic— probably because it liits pe<M)]e during their 
working yearb. In any case, Alzheimer s diseaj^e and seliile brain disease 
may or may not be the same entity. If we saw a dip in the annual id- 
Ckience rate curve for these conditions between ages 50 to 65/we could 
conclude that the} are two different conditions and concentrate on the 
much commoner condition which causes senile dementia. But we should 
be concentrat ng on senile ilementia anyway, because U is so common, 
It IS much easier to study. What we need arc clinical and pathologi(*al 
data on the same population, and the recognition that wie are dealing 
with a disease, not a normal^ inevitable aging process. 

Epidemiology of Senile Dementia 

We know painfully little about the epidemiology of this common 
cnppler In 1972, Krai it) correctly reported that there were no 
epnlemiological studies of the psychiatric morbidity of a truly rep- 
resentative sample of the age<l population, so no true incidence and 
prevalence rates coidd'be determined. 

However, we now have some <lata wTiich are currently in press 
U^^on a s mall i2,500 population) south Swedish population we call 



Lundby, which .was screened for all psychiatric illnesses in 1947 by 
Essen-Moller and again mM957 by Ilagn^l Every membef of the 
population, sick or well, Tyas interviewed on both occasions, data were 
gathered for epi^^odes in the jntervening tiecade, and a great deal of 
care was taken to maintain consistent criteria for case identification. 
But when Professor Ha^ell and I examineil the data for cases ftf senile 
dementia — both psychotic and nonpsychotic — we discovered a curious 
phenomenon. The.clinical syndron/e of senile ilementla had acquired a 
much longer average duration between 1947 and 1957. This finding 
emerged after several years of trjung to unravel the mystery of why the 
total prevalence rate for all mental ilisorders in the Luntlby population 
was sign\ficaptly higher in 1957 than in 1947. By applying the 1947 
agejind &cx-speCific prevalence rates to each age and sex group in 1957, 
It was possible to show that much of the increase had occurred in^the 
oldest age groups. Detailed examination of the.data showed that up 
imtfi about 1949, episodes 6f tenile dementia Igeted 'an average of less 
than 3 years and that episodes bej^inning lifter 1949 had much longer 
durations. Since this syndrome does not terminate except by deatlT 
amUhe death certificates on the subjects were available through 1967t 
It was possible to perform the calijulations which produced figure 
j1"12/ The population survivorship curve for the decade after 1947 
parallels almost exactly the population survivorship curve for the 
decade foUtJWing W57, although the latter shows a slight imjjrovement * 
m expectation^ When the cases of senile tlcmentia present'in 1947 arc 
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folloi^ed they' (he off quickly, but the more mmicrous cftse^ m 1957 
have a survivorship curve which shows a renmrkablo extension of life. 
This differential in the extension of life is iittriburcd to tlie post- 
poneinent of de^th from fata intercurrent infections* particularly* 
pneumonia. ^ , ■ 

TJie increased duratjon of senile demenua episottes in Lundby 
probably accounts for all of the increase ue saw in its prevalence. The 




Survivorship curves for the general population and for senile dementia cafieSi 
Lundby, 1947-195? and 1957-1967, (Reprinted uith permission— sec reference 4), 
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point prevalence rate for ijenUe dementia in people over 60 on July 1, 
■ 1947 wai> 2.3 i>ercent for men ami 3 2 percent for women. In 1957 th^se 
figure^ had n&en to 4.9 percent fjor men ami 5.7 percent fo^^wonien. 
Figure II-13 bhowb how the taseb of &emle dementia ure increasing in 
the eKIerly population. ^Vlthou^jrh there are too f^w ca&e& to exXamiae tlie 




^nM6 uementia Present 
No Senite Dementia Present 



Figure 11-13. : 

Aiw pyramid uf the Lundb.v pt^puUtion over agf; 65 (Reprinted ffom reference S). 
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Nsuo with iitejji^iou,*thc!se nsin^; proviilonce rates <lo not tlilTer si*];iufi- 
^'antly by sox or a^rc ^rcfui>. It is suriinsmi: lojx* nhif^ to ^how sucli a 
i^ifreaso \ti tho duratKJn of illness 0|>jso<lot5 Lni*.eil"t>n .sUch abinall pOpula- 
Mon.' But ^here, }a reason to bclievo iluU tins plienonunon of nsing 
prevrtl^nce rates ^fseiule HeiBinitia is not utuqnc to this j>o{>uUu ion. The 
'^fnenti of the'rtfro*)." pneumonia, ha*, boen loiuiaejetl, and is no lonjrer 
abh to carrj' off tfie ohi pennon in an "uruto. sliort. no^ Often painful 
, illn(*sV' ami prevenr the '^rohl tcraJation^y of ilec^y" tso distressinfr to tho. 
indmihial ftntUus fnemU ^5^. 

A ^ocon^l important (intltn^ frojii the Lumlbj-.tstmlr 15 that the age- 

, ^pecitjr annual mi'uWnce of ^enlle ileiuentui ri^es with ajre /until the 
^MrlyeJ^htles and then ^eenis to oiFor ilocline. Our population is 
too small to be certain that this js the catse, although there is some good 
oorroborfttin^ evidence. Tomhn^on and Kurheuer vT'T, working: lu New- 
oistle-upon-Tyne, found that the a^e-stj^cifiu annual prevaleiu-e of the . 
brain patholo^o* ftl>o Jevels oil in the ninth'di*ca*te of life ^fifjure II-M^^. 
This came from a eonsecutue tseries of general hospital autopsies. If it 
N true that the annual incidence rate of i^euile dementia levels ofl* or 

^tlecline^^ dunnj: the ei^htie^. this wouhl have important implications 
for ehlerly people and f6r researchers as well It \\;,ould meafi (if my 
(calculations are correct) that about 30, percent of tho^e who live i^ast 
ap:e SO wd^tver develop the diseatse We would then be able to contract 
oase-control studies on depiented and healthy ^O-year-Kjlds' with confi- 
dence that an acceptably low percentage of our controls wdl later 
develop the condition.' 

Future Beseatiih 

\Vhat are the next steps in epidemiological reseapch? We have been 
asked Ho conclude our presentations by setting pnorities for future 
research This is not difficult fortne to do. Data were pathered on the 
Lundby population jn 1967 antt a^ain in 1972. Yet*thesc data have 
not yet been analyzed. Neither Dr. Hagnell nor I can find funUs td 
perform the analj'sis. These data would provide ns with an additional 
15 years of information' on psychiat^W morbidity in the same popula- 
tion abo)it whom the decade I9'^7 to 1957 has already been, stuihcil. s 
Thui a full fiuarter century of prospective <lata are there waiting for 
for analysis and interpretation. Despite the disadvantafjes inherent 
in u^iny; such a small population, this is the best data available in the 
world for certain epidemiological studiefi of senile *dementia. Our first 
research priority should be to find out what these data can tell us. 

From tnose d ata and from new studies we should try to determine 

"witlT certainty w^iethar the age-specific incidence of senile dementia 
floes level or fall off after age 80. If so, case-control studies of senile 
dementia become feasible^ beginning in the same population. 

, Whatever the answer to the incidence question, it is essentiaijd 
have clinical and pathological studfes on the same population. Tonilin- 
^on's autopsy data show that most cases of sende brain disease are 
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*'silent," i.e. produce no recojjuizable cliAn^ei^'in nientul fuactionmg. 
In such future atiuties, it ia important that interviewers be *'blin(J''^ 
to the age of the people they are intennewing, &o that preconceptions 
ubout lo^es of cognitive function due to "normal a^ing" Jo noC con- 
tuminate the findings regrunting losses due to disease. 

Another intriguing question is the aa^ociation betweea' prior 
frequent infection:^ and the probabilit> of developing senile demenita. 
U thet^ an aaaociation between having senile dementia and auscepti- 




Fi(tu«n-u- , ^ . / : 

percentage '/f cases involved with granuI<TV£tcuolar degeneration in the fourth to 
the tentb* decades in 219 ruuline huspital dascs. illepriiited with^ pcnnission-^see 
reference 7). . " 
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bility to iafection&? Dftjpitc the incre«s>eil longjevity of cftae^ becauije of 
antimicrobial tr«atnienf&, cases still tend to die of aecoi\dary infections, 
although at a later time. If the association with infection^ precedes 
' onset of the condition, what are the po^i^ible caui?al imj)hcatioD:>? If it 
follows onset, what is the mechanism by which aUisceptibility to infec- 
"lidn is increased? 

Finally, we must ascertain what the prec ursors of senile dementia 
are Because this coiuiiUon is isO common* we might phraav the question 
the other way*around^\Tiat are the cliarncteriatica of the diealthy 
90-year'Olds in the populati9n? \Vhat kijepa^an iruliviilual from develop- 
ing this frequent — but not ubiquitoiis-^tlisease'* 
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Discussion \ 

Waldron: With refetence to senile demeatia, you said that the inci- 
MleQce iiit\ not rise after age 80* But if it stayed constant, I do not see 
how that IS the end of the age of risk- 

Gruenberg: I do not either. I am simply saying that all I know from 
the epldeiniological data is that it cannot ri&e* There are enough people 
above the age of 80 in the population that if the incidence were rising 
m a straight line, rising exponentially, or rising at all, we would expect 
many more caie& in this n^e grOUD than we actually see* The number of 
people is too sma^l however, to |kci<le whether the incidence T'ate is 
falling or just ^staying steady. I have no idea what the curve looks like 
after age 80. ^ 

The Lundby population experience^l 2,500 person-years of expo- 
sure in that first study, and this figure will more than double when we 
ad<i another 15 years of data. Be^ide^ that, th<^ping of the population 
wdl throw more people into the ago gfoup aWisk. As time goe^ on, 
more people are living longer, so we will have to figure them, in* tPre- 
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liminary oBalysis of the, 15-year Jata now reyeals that incidence con- 
tinues to rise \vith age in this population, i.e,, we do not see an end to 
the age of riskO ^ ^ ^ 

Brody: Was there any isex difference iji either the clinical or pathologi- 
cal features? 

Graenberg: Yes, xhere u> a difference, but not a statistically significant 
one, Xhe n*s are small but there is a shght tenJeney^ for the condition 
to be more common in \\omen by age 80, How much of th^t is due to 
longevity in general, I do not know. But that is why I gave you one 
chart for the whole. In each age group one sex'difTers a little bit from 
the other, and from the total pepufation, but none of these differences 
is statistically significant within a given decade of observation, 

Brody: I raised the question because of our studies in Guam. There* is 
a disease we call Parkinson*^ dementia. One in 10 adult Guamanians 
dies from it It disappears by about age 70. There are no senile plaques 
or very rarely are senile plaques seen in this disorder It is essentially 
neurofibrillary degeneration, 

Guamanians over about age 40 start accumulating neurofibrillary 
il^generatioos ^t a high rate This accumulation goes qn with age is 
far as we can see from the control brains we collect and is equal by 
sex Ho^vever, the chnical disease that is registered shows a three to 
one male excess, ^ ' 

Graenberg: You are telling me something interesting which I am glad 
to hear It is an additional piece of information, but I do not know 
how to connect it. You know you cannot get Very excited about the 
^ex distribution of the data fr9m ^^ewcastle^ It is just aybeginning. 
The Newcastle survey is the best body of data I hav^sJwen able to 
find in the literature. I have had no contact with the director myself. 
But the data clearly ^dicate to me that there is ei^need for such sur- 
veys. Hopefully, if populations are to be examined for this disorder, 
they will be defined populations. The Newcastle population is ipt 
defined; it is from general hospitals; they find it at autopsies. 

Kannel; It seems to me you have a similar situation to coronary 
disease. If you look at postmortem data, you find almost everybody 
has some degree of coronary artery disease. Yet, if you look at the 
incidence you note a ^^ide range in the rates for clinical events. The 
question then comes up (as in coronary disease), both in tersA of co- 
existing pathology and in f^rms of predictions, as ta how good the 
correlation is between the number of plaques and th^ severity of de- 
mentia during life, « 

Graenberg: I can only answer that on two grounds, I know that 
Martin Roth is very convinced of a high correlation between clinical 
dementia and the number of plaques in pa^^ticular parts of the brain. 
But I also think it is very clear that at the present time pathologists 
have much better measures of coronary disease than of senile brain 



ERIC 



T 



Senile Dementia 



disease. far as I can make out, neuropathologi&t5> liave not a^eed 
on techniques and sets of standards, and so cannot say anyphtng 
consistently from one study to another as to how much senile plaque 

' formation there is in the brain. , * 

I did a review of this topic. There are several pathologists working 
On the question and each one is advocating a different set of crijtena 
for severity. Within this group, you can analyze the data for some|idea 
of consistency. But apparently, there is a great deal of difference mihow 
you sample the cortex and how you count the plaques. Procedures 

%eem to be }ust approaching standardization, so far as I can see. 

Kanneh Is there ^ny relationship between dementia and the degrep of 
-atherosclerosis in the cerebrd circulation? 

Graenberg: Apparently not. I woi^ld bumman^e ihe situation by 
s-aying that the evidence that tftherobclec^osis and senile brain distrase 
have a common cause is about as good as saying athletes* foot tnd 
dandruff have a common cause based on the fact that you have slan. 
Here you have brain, and the artery disease will interfere with the 
rircutation of the brain and lead to atrophy of the brain. There cer- 
tainly are cases that have both senile dementia and atherosclerojus; 
there arc cases ih^t l^ve only the one, there are cases that have oily 
the other Both are v^r^' common conditions and as far as I can moke 
out from the Bvailat)le data, the association 5f the'two is just dbdut 
what you would expect from the prevalence of ^ach. I 

K3innelr Do you think the clinicflil criteria jou cite are acceptable aid 
flo they distinguish this dementia from other dementia^^and f^ora thin^ 
like depression? ^ 
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Grnenherg; I think the question you are getting at really, is are they 
flistinguishaW on examination. In the first study I did in this field 
f quite a while^ago, I created an entity called cerebral arteriosclerosis and 
"senile psychosis, J felt that anyone who tllkks he can tell them apart 
rlincally is foolish — I just counted them a^p combined entity- 

But the fact is that today I am quite convinced we can do much 
better than that. There hj^ve been plenty of studies back and forth from 
fhe pathology table to the clinician^, starting with studies just after the 
war It is getting clearer how to^tell the two conditions apart. Still, at 
the clinical level, you are going to find people whom we have reason to 
suspect have both. If you want to predict what the brain is going to Iqpk . 
like or the degree of dementia, it does not matter how much evidence 
there is of arteriosclerosis. The more dementia there is, the more likely 
you are to find senile plaques, even if there is arteriosclerotic brain 
disease too. Now in lots of arteriosclerotic brain disease there is 
obviously no plaque formation, 

n the citation ^ou made of the annual incidence of 5 percent 
for Alzheimer's disease in the very late years of life? what were the 
criteria for determining an incident case? ^ 
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Groeoberg: The description that I quoted from Krai ib the closest 
desicnption in English that I have found. Of courbe, the Lundby iavesti- 
gatorb are talking Suedisih when they disitinguL^h these cases, and I 
have been over theirtnteria wit'h them very carefully. But the 5 percent 
1^ not confined to the psychotic ca^^es — the ca^e^ who have active dis- 
onentatioti, need a lot of personal care and that siort of thing. The 
amnestic s>^droin6 and the absence bometLme^s of ^ign^ a^ociated with 
arteriosclerotic brain dis^ea^e or tumona or depresi&ion or something of 
that kind di^tinguUh senile dementia. The nature of the amne&tic 
syndrome at interv'ieu and information from other members of the same 
hou&eholil and the family phy&ician well indicate that the commonest 
early sign is an observable k)5>& of retention and recall. I do not know hou 
much you want me to elaborate, but I want to be sure that you under- 
stand "that I am not talking only about psychotic senile dementia. I 
am also talking about those who were not' psychotic. 

Palmore: That was prevalenc'e. 

Gtiienberg: That was prevalence. That is the way it started. That is 
bow the cohort began. Then, HO years later,, over a 3-year period, 
Hagnell^ventback to the same population \\ herever they were. He inter- 
viejved everybody who was ^till dive, and took a complete psychiatric 
, and medical hi^^ory of the intervening decade. He examined and person- 
ally intervie\\ed around 98, 99 pei^cent of the population that w as &till 
aliven I did not report any of the episodes that started in the intervening 
decade. I gave you two point prevalence rates. Hagnell ha^^ the data'on 
episodes of the iy^me conditions that started during the decade. It is 
from those pieces of information that I. am able to make an estimate 
that is in the neighborhood of 5.percent per year* 

^Ostfejd: I think that is a verj important piece of informatioR because 
.even if the annual incidence is 2 or 3 percent instead of 5 'percent, 'a 
prospecTtive study is feasible. . ^ 

Groenberg: I quite agree with you and I<am convinced of his retro- 
spective diagnosis. He is a conservative man and he waa not going to 
make a diagnosis on the basi^ of pa^rtial information. Most of the cases 
in which Jie made a diagnosis were still alive ftnd were ready to be ex- 
amined by hijn directly in 1957. Then he had to interview the family and 
everybody else to assign the year of onset, -v 

^T>«tfeld: There are two kinds of methods of making diagnoses ^that I 
pjilftve considered and both uere unsatisfactory for <iifferent reasons. 
One is by defining a case a^ a certain percent decrement on some test 
of memory or cognition* this ha^^ soonany errors and problems with it 
that I do not^ buy it. The other one is saying the fundamental loss is a 
loss of a capacity to direct the activities of your own life. That is, when 
somebody has got to tell you to get u^, when to dress, whes^ to eat, 
then you have got dementia. If you limit it to, the second deHnitton, 
it has an extremely low incidence. So, I have been whip-sawed between 
^t^o^unsatisfaclorK definitiomi. If a clinical interview can demonstrate 
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a coQdition with an incideQce of even 2 or SjJtercent, then I think you 
can do a prospective study and that is a very important piece of 
infonxiation. 

Gruenberg: I quite agree with you. I would like to fiay, parenthe^cally* 
to help you have some coniiiience in these data, that I met Dr. Hagnel) 
in 1959. I went to visit Essen-Moller. Hagnell was going to go out 
interviewing and he invited me to go with him* but he said I would be 
bored unlesi^^I understood Swedish. I said I would not be bored and 
went to observe the silent interviewing. But I had been impressed 
previoudy by Essen-Moller*s*data. Essen-MoUer^s, primary interest is 
not mental disorders but personality traits and he has classified each 
person on five personality dimension^).' In order to do that you have 
to,have a'fairly long interview with each pers^on. They picked up this 
information about illness ii^cidentally.. 

These interviews took 45 to 50 minute each* in a very relaxed, 
come back tomorrow and finish sort of mood. The way the whole thing 
started wfiS through their interest in the genetics* of personality traits. 
That made me have mone confidence in their description of a ribnical 
syndrome. They had no basis for personality traits except the face to 
face interview. 

. * 

Ostfeld: I do not knock period prevdeh€ft data at all. We made an 
estimate of incidence based on periody^revalence. We estimated that the 
incidence of stroke in a defined population in Chicago would be 2 per- 
cent per year and the4 we did a S-Vear cohort study of 4,S00 people 
^nd came up with an annual incidenc^of stroke of 2 percent per year. 

Gruenberg: This is not a period prevalence. Thist is the incidence data 
I gave you for the decade 1947 to 1957. It was hi^itorically collected data 
about the episodes which began during that decade. St is prospective^ 
data retrospectively gathered — nonconcuixei^ prospective data- 

Speaker: Can you pick up these plaques with CAT s,canning techniques? 

Cruenberg: t have been trying to find ou^ whether CAT scan tech- 
niques will pick up senile plaque formations and slight d^rees of 
atrophy. 1 would like to know the answer, to that* I think there is also 
another clue pointing in. the same direction, that is^ pathologists are 
describing little deposits of aluminum jn these neurofibrillar tangles. 
It seems to me that it may be possible through psychological and 
cellular devices to identify that with noninvasive techniques. Brains 
in life would have these deposits. What you are looking for then is ^ 
noninvasive technique for examining these brains* That is what I afn 
looking for too. If we had that i^ would change Qut whole research 
strategy. - \ — 

Sacher: ^Vfat are you^; thoughts on the etiology df the disease? 

Gmenbeig: Well, that is the amazing thing about the disease* There 
are no data to base any theories on about etio1o,g3irfWe have only the 
most elementary base of information. We dahqt fcrjow the difference 
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between people who get it aiul p'eople ^ho do not get it. But people 
who get it live longer. t 

Sacher: How about a g^etic basis? 

Gntenberg; There ia some recorded evidence, Kalbnan haipresented 
some evidence which suggests that senile dementia is more likeljiQ^ 
identical twins But this is all very closely related to survivorship/It t& 
very hard to do the relevant kind of familial aggregation study unless^ 
eveiyotw survives for a long tipie, which they refuse to do for you. 
When you have ^ condition with such a high incidence rate, it is hard 
to tell* However, one thing I will point out is that the younger age 
group has a much lower incidence odlzheimer's disease ;so 0,1 percent 
could be a high death rate. There are no data on the incidence of this 
condition in the forties, fifties and into the sixties from anybody that 
I could find. I do not see any point irf concentrating on those young 
cases for epidemiological research ^^hen you have such high annual 
incidence rates in older age groups for study. But I do not know any- 
thing about the etiology. My ideas are no better than yours* I )vould 
tike to get some data before I started speculating, ^ 

Sacher; Ha^ any association with a past history of infectious disease 
been obsetyed? 

Graenbefg; One of the interesting things about senile dementia is its 
association with death from pneumonia. Whether this association 
occurs because infectious diseases make peopfe tnore susceptible to 
senile brain disease and senile dementia, or because senile dementia 
and senile braii^ 4i&eass x^hanffl the resistance of the organism and make 
people susceptible t6 pneumonia is a moot question* However, if we ^ 
could find good patient controls in this body of data we could look at 
that question prospectively over 25 years. We know who reported in 
1947. We could find out. who had frequent infections, £ssen-M5ller 
Was interested in psychosomatic illness, so he recorded that. If we 
could find controls for these peof^e we could look at the question of 
risks and longevity. 

Eannel ; Thi^ i^sue of adding a lot of pathology' and very little clinically 
recognizable disease suggests either that there is some critical amount 
of disease necessary to produce recognizable clinical deficiencies^ or 
that perhaps you should be looking at the rate of faJI off in i;itellectual 
function in relation to various hypothesized risk at tributes.* Therefore 
you ought' to ^io tests of i^tellectuai function of various sgrts, follow 
llhese persons and determine how they fall off, who has a rapid fall off 
and whether there are quantitative changes. Like coronary disease, , 
there may be a critical valutf. You do not get much in the way of 
myocardial damage s^ymptpms until you get very severe stenosis 
of the coronary artefy. 

Gntenberg; In my short paper I did not bother to suipmarize the 
research on that question. But Martin Roth and his associates discuss 
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It. If I understand it correctly, it is in thjb hippocampus. By their 
methods, i^f you find more than nine plaques per field m the microscope 
you are ^oing to have evidence o( senilf ilemcntia with a hi^h proba- 
biinyrlT you find less than nine plaques j>er field in the Uippocamj)us, 
then you are not going to havo senile dementia. So tliey had a combi- 
nation of threshold and a piirticuiar location. 

Costa: The little reading I' have done in this area, you could say 
including: Shelanski and Poakanz^r in the previous conference, would 
indicate a very mysterious, if atfy, correlation between the vascular 
'or celhilar structure of the cortex and subcortex ami mental perform- 
ance. Can you give me a citation that imiicates this ^rreater specificity 
of clmical and pathological findings? 

Gruenberg: The atudieri of Roth, Tomlinson luid their group in New- 
castle ami the studies at Lundby are the two major ones- The par- 
ticular curve that|I showed you (figure 11-14) is an unselected case, 
but in the same set of articles by Tomlinson and associates, there are 
similar data ^bout people who were given good mental status exami- 
nation during their terminal illness. One of the main things about the 
problem today is that there is only one group ?n niode,rn times that 
has dealt with -this interrelationship and all of these people have been 
associated with Martin Roth- I Jthink he deserves a lot of credit for it, 
but tmtil others start lookiAg for the same kind of phenomena, the guy 
at Green's Square has an entirely^ different way of measuring both psy- 
chopathology and bVain pathology, 

Costa: One final question. Can you predict the mental decrement from 
the cellular chants? I know that where you find the <lementia, more 
' often than not you find some accompanying degeneiration, 

Graenberg: That is what I think Martin Roth is saying, that if .one 
sees inoVe than nine plaques per f^ehl, in that particular area of the 
, brain, it is attnost certain that the person has <lementia, by his criteria. 
Now one ^ the difficulties there (and I wanf to go tee him about it)*is 
'not only a\roblem with the pathologist, it is a problem with the clini- 
cian too* I cannot quite figure out exactly what clinical criteria Roth is 
using from his multitu<le of uiibTications- He has obviously Ie*lme3 from 
experience as we all do and I am not sure which criteria he was-using in 
those last studies* I would like tq^khow more about it- 
Schneider: I am* glad that Dr. Sacherbrought up the point of etiology 
because I think that once you consider this very strongly, and in terms 
of fetiology^ there is increasing evidence over the last few years for a slow 
viral etiology for a number of neurological disorders, 

Graenberg: You can have it- You can have genes; you can.have slow 
v-iruses^you can have social stress; or you*can have suwival of the un- 
-fittest because of the lowering of the mor-tality rate. There are a nutnber 
of hypotheses that are perfec% credible- That is why I did not pick any, 
because they are all equally credible to me. Ypu can reach way/ way^ 
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out, the evklence i5 &o lacking that if you i>auUhat it \vat> because they 
were spanked whe^n they were children).! couKl not disprove it. 

Schneider: That is not w^at I am talking about, 

WUkie: Dr. Sacher wa^s talking about tlie incidence of infection and 
no\v.Dr, Schneider i& talking: about ^\o\\ viruses, Buckley has. one study 
out and I think Cohen Jiat^ one coming out in Sci€nc€ shortly on altera* 
tions in the immune t^y&tem in patients viith defined Alzheimer's disease. 
I believe it is IgM and these are in turn r^ated to performance in a 
number of behavioral tasks. 4 

Gruenberg: The breakthrough maj come that way through straight 
laboratory clinical &tudies,'It ih possible as far as I jcan estimate the 
situation to^ay. The answer may come fi'Om %ay out iit the corner 
someplace that we are not anticipating. That is one w^ay and I think it 
certainly worth looking for, I will not predict where the new knowl- 
etige IS going to come from. ^ 

/ 
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It is estimated that 23 million Americans have Igrpertension J?), 
a chronic disease which increases in incidence wit"h age and frequently 
accompanied by atherosclero^i heart disease,^ strokes or. kidney 
impairment (3, .Relatively little attention, however, has heen 

paid to the consequences of hypertension on cognitive functioning. 

A comprehensive review of the literature relating performance to 
hypertension ^as been accomplished by Spieth (7), Abrahams and 
Eisdorfer and Wilkie (5)* t'opi'cs have been selected for inclusion here 
which illustrate the potential fof modifying th^ relationship between 
blood pre^ure (BP) and cognitive Tnnctionin'g, as well as t^ point 
out the compl^ties involved. Specifically^ discussioa'will focus upon 
the effects upon cognitive functioning of antihypejrtensive drug^ and 
other techniques used to lawer BP, di^erential rates of decline in 
performance as n function of BP level, £(nd possible urCderlying mecha- 
nisms accounting for the relationship between performance and BP- 
The relationship between BP and c;pgnitive functioning is a complex 

^one. To date, the findings have been correlatiQnal in natjure and rela- 
i tively little is known about the underlying pbysiologict^l and psychologi- 

^cal mecKanisms (5). Numerous investigators (7, 9) have found, 
however, that middle-aged and eideriy hypertensives perform less 
well than age-matched normotensives on a yiLriety of tasks measuring 
intellectual functioning, organic brain impairment,' and psychomQtor 
responsespeed. 

AntihypiiertensiTe Medication^ Biofeedback Training, 
* and Performance * ' ; » 

.^vBdence indicates that the succe^ful treatment of hypertiBn^ion pro- 
longs life and that morbidity and mortality from strokes, congestive 
heart failure and renal failure is delayed and drastically reduced 
'Eased upon these findings, one would expect that fheincidence of senile 
' dementia associated with vascular alterations would unc^oubtedly be 
reduced when hypertension is treaty (ii). 

'^ '^ Itvis importai^ ttf nqte, however^ that the acut^ as Veil as the 
chronic effects of antihypertensive drugs upon Cognitive functioning 
have not been systematically examined ajnong middle-aged and elderly 
hypertensives. Since there are three general classes oLa^ti^ypertensive 
agents — diuretics^ adrenergic nervous ^tem. inhR^itors, and, vaso- 
dilators — one Coufd speculate that thsre would bWthff^ranti^ drug 
' cSfects upon performance depending upoi^ the^ mech^ni^mTn action, 
4^S^^^^^lr^^^^P^ti^^t*3^1^ra^^of thedrug. ' ^ ' ■ 
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Unfortunately, the eiFeclsNof antihypertensive drugb upon per- 
fotmance among hypertensive^ hau not been examinai within the 
franjework of pharmacologic mechani&m&< Instead,, mo&t studies were 
conducted in the coot^xt of a specific problem te,g*,Do hypertensives 
perform less well than normotensive^? Are there differences in per- 
formance bet\veeu treateil and untreated hypertensives?). 

CWonic effects,— In a review of his work, i^ietli (7) reported on 
findings which tend to suggest that antihypertensive tlrugs (vasodila- 

» tors) may enable h>perten&ivei> to m'amlain their level of cognitive 
functioning at lea^at a^ \\ ell they: normolen&ive age peers. He examined 
the relationship between cardiovascular ^status and performance on 
variety of tasks amoo^ men aged 35 to 59 years of age. Most of the men 
w^re pilots or air traffit. controllers unil^going medical certification by 
the Federal Aviation Administration, For comparison purposes, subjects 
were alao included whu wer^ receiving treatment for hypertension and/or 
coronary heart disease, A Uatterj of psychological te^t^ was adminis- 
tfered. The ^ubject^ weee mformetl that the psychological tests were for 
^ research purposes and hmi nothing to do with the certification process. 
,\Vhfen compared v^ith the healthy group, Spieth founu that sub- 
jects with arteriosclerotic heart disease \\ere significantly .sloi^er^ 
indepenvlent of whether they were being coni>idered for certification or 
not< A normotensive group, presumably under stress since' they had 
been falsely classified as havjng hea^t disease, performed about like the 
healthy group, a& Hid another group with evidence of mild to ijioderate , 
^congenital or rheumatic heart disease. 

Interestingly, the hypertensives whose BP was maintai^t^d within 
normotensive limits by antihypertensive medication (and not being 
, considered for certification) performed about like the healthy group, 

^ In contrast, the untreated hypertensives (being considered for certi- 
ficatiQn) performed about like a group with^ cerebrovascular disease^ 
with the latter group havtng the slowest response speeds pf all groups, ^. 

Appointed out by Spieth, it is difficult to interpret the effects of 
antihypertensive medication upon performance from hi& data because 
*iitu^^onal blres4> and hypotensive drugs were confounded. This would 
be true rf the assumption w^re made that the subjects undergoing 
certification did experience stress during the psychological t€sting^ 
althpugh it wa^ independent of the certification decision. As noted earlier, 
however, other groups either with or suspecteit of having cardio- 
vascular disease were able to perform as rapidly^as the healthy group 
although they were being considered for certification. Thus, it is un- 
clear from Spieth *s findings to what extent, if any, situational stress 
may have differentially oflTecte'd the performance of the treated and un-' 
treated hypertensives. Nevertheless, Spieth*^ findings on the effects of 
antihyperten^ive drugs and stress upon performance are interesting. 
It is surprising his line of research has^ot be^n followed, 
AcatQ, effects. — Light (t^) reported on the acut^ effects of lowering 
BP upon psychomotor response i>peed using a serial reaction time task 
similar to that employed by Spieth (7), Her study included normoten- 
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tiive as well as previously treated and untrca^ed.hypcrtensivc men and 
women aged 18 to 59 years of age. Hypertension was (Icfined as ii BP 
' of 140/90 mm H*r or greater Subjects were ju<lge<l free of coronary 
heart disease, sig^ns of congestive heart failure, or cerebrovascular dis- 
orders. The treated hypertensives were taken off drugs from 3 to ^21 
<Iay<> prior to the administration of a powerful diuretic (furosemide) to 
J lower BP ^n order to determine th^ir plasma renin (PRA) levels. The 
reaction time task w'as given about 2 hours after the drug was ad- 
mmistered. 

Light's 'findings were rather complex. When PRA was not con- 
sidered and the age effect was statistically controlled, the previously 
treated hypertensives had slower response speeds than their untreated 
counterparts, with both hypcrteosive groups slower than the normo- 
tensives- Wh^^n PRA^as considered, the slowest response speeds were 
found among the untreated hypertensives with high PRA- At normal 
and low PRA levels, the treated hypertensives were slower than their 
untreated coiintef parts. Light interpi-eted her findings on response 
speed in terms of etiology an<l severity of the hypertensive disorder as 
well as in terms of t}ie acute effects of lowejnng BP upon cerebral blood 
flow- 

In some cases, high PRA levels among hypertensives may be 
m<licative of renal arterial insufficiency which has an acute and symp- 
tomatic OB^et and is generally^diagnosed and treated at an early stage. 
This; may, m ijart,-have accounted for the poorer performance found 
among the untreated hypertensives with high PRA. Low and norm^ 
PRA levels appear^o be related to h>V^^tension involving -a different 
etiology (than high PRA), with a much slower progress associated 
*with a greater risk of developing arteriosclerotic changes. Thus, indi- 
'viduals with low or normal PRA woul<! be less likely to receive the 
treatment durii^g the early, more labile, stage of hyjiertension which 
would allow the disease to run its course. As'noted by Chrysant and 
colleagues (J), hypertension tends to accelerate the arteriosclerotic 
process, which in turn aggravates the hypertension — and a vicious 
cycle has begun* 

Although Light {IS) did not measifre cerebral blood flow in her 
subjects^ she postulated that the acute effects of lowering BP may have 
Jetl to difficulties m adjusting to the tower BP in some hypertensives,^ 
Tlijs may have resulted in reduced cerebral blood 'fiow an<l ischemia 
which-m turn i^vas accompanied by an inability to respon<rquickly. 
She supported this contention by noting Bentson and colleagues' (13) 
findings that cerebral circulation was reduced in both treated bnd 
untreated hypertensives when their mean ai'terial pressure fell to 
about 95 mm Hg. ^ 
It IS difficult to interpret the acute effects of antihypertensive 
drugs upon performance from Light's (IS) data'. One serious problem 
was that response speeTls were measured after but not before the diuretic 
was given. In adtlilion, the effects of antihypertensive drug cessation 
may have confounded her findings, since th« treated hypertensives 
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y were taken off their regular medications from 3 to 21 days prior to 
testing* It is also not kno^ln what effect drug cessation may have had 
upon renin levels or hou the drug, furosemide, may hav^ interacted 
with apy of these variables* 

.In view of Light's finding that the slowest reaction times were 
associaied with high PRA, it interesting to note that Campese and 
colleagues (t4, 15) have foOnd that pla&ma catecholamine (CA) levels 
^\ ere related to plasmapPRA levels The CA neurotransmitter, norepine- 
phrii;^, IS a potent pressor agent which is also highly nesporisive to 
stressful or noxious stimuli [16). In Campese's study (14)^ 70 percent 
of the hypertensives ^\ith high PRA hail higher CA levels than their 
counterparts ^^ith Io\^ or normal PRA, -Vs a group, t!\e hypertensives 
4tad 27 percent hi^er CA levels than the normotensives, with this 
difference, of course, greater if the comparison involved only the 
hypertensives with high PRA. They also found that the antihyper- 
tensive drug, propranolol, a beta-adrenergic blocking agent Was most 
effective in lo^\ering BP among the hypertensives with high CA and 
PRA levels. They suggested that high PRA in primary hypertension 
^ * may .be an expression of sympathetic hyperactivity and that the apti- 
^ hypertensive activity and the PRA lowering effects o! propranolol 
^\ ere possibly related to an inhibitorj^ effect on the sympathetic nervous 
^ system. 

As discussed by Hoeldtke (16) there ha^ been considerable specu- 
lation that hypertension is a disease of noradrenergic neurons, since 
norepinephrine (NE) is a potent pressor 'agent. Alterations ioT NE 
metabolism have been observed in a variety of animal models of 
hypertension a:^ well a:^ in animals made hypertensive by drugs. Much 
, of the early work in this area, however, was based upon urinary^ Cate- 
cholamine levels with the findings often contradictory. The Toeent 
development of a^ays for plasma catecholamines, along with assays 
for plasma renin and angiotensin, shouhl shed further light on this 
controversial area. A:!>.noted by Hoeldtke, recent findings indicate.that 
plasma NE levels of hypertens^ives arc positively correlated with dia- 
stoljj: BP, In view of the variability in the circulating NE in hyper- 
tensives, it is important that future studies of catecholamine metabolism 
MH hypertension characterize the renin-angiotensin system and segre- 
gate that group of individuals with decreased sympathetic neuronal 
activity and PRA responses. Since the catecholamines are highly 
responsive to physical as well as psychological stressors (16, i7), th^se 
factors should also be considered^ In studies of hypertension and 
performance. 

^though it is not clear whether the efTec|f> of antihypertensive 
p drugs upon the performance of normotensives can be generalized to a 
hypertensive population, nevertheless, much of the research on the 
effects of these drugs on performance' has been based upon young 
normotensive subjects. For example, there is ^ growing but* contra- 
dictory body of literature on the effects o/ propranolol on the perform- 
s.^ ancc of normotensive young individuals. It is somewhat difficult. to 
interpret the findings due to differences in dosage levels, varied time 
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intervats between ilrug taking and ps^ychological testing, an^ the use^ 
of a variety of behavioral measures. Bryan and eolleague!f;</jS), u^ing a . 
single oral <lose of propranolol, found deerea^ed heart rate aeeompanied 
,by an inerea«e in simple visual reaetion times, and a ^erformaaee 

■ decrement in complex hand-eye coordination> NV !f;ignificant ehan^es 
were found i^i various ophthalmologieal mea^sures, No. decrement m 
performanee wa.s observed lu .^veral studie?) u?)ing swingle oral do^se 
of 40 (10) or 120 mg i£0, 21) of i>CopranoIoI, although tjiero wa^. in- 
creased vanabihty m performanee at the^ower dosage feve^l, Ogla and , 
colleagues \22) found that 240 but not 320 mg of propranolol impaired 
pursuit rotor performanee, but the performanee 'measures were ob- 
tained atttlifforent time intervals follo^^ing the.^adnajnLsHration of two 
dosage levels^ ^ . ' ^ . 

Although the ^neunjpathologie dat5^ injjS^^s that ^propranolol 
crosses the blood brain barrier and thus ItaS^^^jfe^CT&tral effect ia both * 
animals and man {25), several studies have repxJrt^d no.central effect' 
in terms of bohavior (^0, 2Jf). In contrast, Strau^^Apis ajid ^hagass {25) 
found that pKopranolol eliminated alterations in ^omaTtosensory evoked 
response fSER) amplitude which w'ere due to the drug! triiodothyronine 
> ^T3) which reportedly increases the excitability 'of neurons in the 
spinal cord; cortex, and hypothalamus* In jftJe absence of. T3 
produced CN8 excitability, proprano^tlJiadjpie^igntfieant effect on 
KEft and EEG measures among their young subjects (^^)> 

Since propranolol has been found'^ective in lowering 'anxiety 
levels the drug's effect upon performanea may,*in part, depend , 

upon the subject's physiological arousal level before the drug i^ ad- 
ministered. Sinc^ there appears tdibe an optimal lofel of aroifsafthat 
IS good for "pefformance, while hy^- or hyperarpusal m^y be detrimen- 
tal to performance (0), propranolol may either be beneficial or detri* 
mental to performance depending upon the individual's state of arousal 
and the extent to which it is modified by the drug> - 

There is some indication that the older individual may. experience 
greater stress m the psychological testing situation than the young 
lS4, 3d, 36), Eisdorfer {36) has proposed that the deficit observed in 
verbal lean^ing performsfnee amoiig, healthy old men is associated with 
heightened arousal as measured by autonomic nervous system activity. 
In an attempt to improve performance by^ lowering an?usal levels, 
Eisdorfer, No\flin, and Wilkic (34) administered prppranoFoI (10 mg, 
IV) to a group of healthy old men while another group received a 
placebo. The group receiving propranolol had a>decrea6e in hejtrt.rate . 
aad free fatty acids, accompanied by significantly better performimce 
*H}nm wfts found among the placebo group. Although supporting data on 
animals have been repoj-ted (37), some doubts have been raised as to 
(he generality of these findings in studios which have tyuis^lly used 
lower dosage levels under low stress testing conditions (35)> This line 

■ of research has ncft been followed with the hypertensive elderly. 

Side eff^s— As discussed by Nies (39)^ a lack of compliance *with 
the therapeutic regimen is a >major problem in the management of 
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hyperteii^ive patjent^, ThLs lack of compliance U frequently due to 
^Je effects of the antihypertensive drugs, which genenUty due to the 
pharmacologic action^ of the drug^. There have been numerous clinical 
reports that the antihypertensive drug^, especially those which act 
u^on the central nervoo^s systtm, may produce sedation, Inability to 
concentrate, depression, and diminished mental acuity. These effects 
may be -transitory in nature and often can be eluninated through 
cart^ful control of dosage levels, the combinations of antihypertensive 
dnig^, or by switching to other hypotensive drugs with a different 
mechanism of 'action {39, 4O), This area shouU be studied fuither, 
particularly among the aged ^ho may be more responsivesto drugs 
and may already have compromised cognitive functioning. 

Although It IS known that antihypertensive drug^ may reduce 
'the hypertensive individual's risk of developing serious cardiovascular 
complications, comparatively httl^ is known about the effects of these 
drugs upon cognitive functioning* One could speculate that the degree 
to which hypotensive drug^ may affect performance will, in part, depend 
upon their ^mechanism of action, the degree to which adrenergic activ- 
ity has been dampened, the seventy of the disease process, and the 
individual's age. There js a need to examine the acute as well as the 
cWonic effects of antihypertensive medications upon cognitive func- 
tioning, as well as to explore alternatives to drug usage as a means of 
lowering BP and how this may relate to performance. 

'Biofeedback training.— Goldman and colleagues {41, 4^, iS) ma. series 
of atudie> reported that BP wa& related to performance on the category 
aubt^st of the HaUtead'Reitan neuropsychological battery. In two' 
atudie^ \,4^i 43) these investigators reported that biofeedback training 
was successfully uaed to lo\^et BP among middle-aged .hypertensives 
and accompanied by improvement in performance on the category 
test. Defining hypertension as a BP of 140/95 mm Hg, they found that 
biofeedback trammg resulted in an average reduction in systolic and 
diastolic pressures of 5 and 15 mm Hg, respectively, with the greatest 
reductiQn±im pressure significantly associated ivith the greatest improve- 
ment in performance, A control group whose BP was monitored but 
received no feedback training showed no significant change in BP and 
no improvement in performance {4^), In a subsequent study these 
investigators replicated their earlier findings and also reported that the 
initial BP levels were significantly correlated w ith a life-stress question- 
naire rating. Thus, the hypertensives who reported the most life stress 
hail the highest BP levels,. but the stress measures were not related to . 
ability to lower BP during training. 

Perfonnance With Borderline High and High Blood 
Pressure 

It IS important to note th9t the findings on the effects of antihyper- 
tensive drugs upon performance were primarily based upon studies 
of imtiviiluals under the age of 60 years. It may, however, not be appro- 
pnate to generalize fitidings on the effects of antihypertensive dj[jig$* 
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on cdgnitive functioning^ among the young and middle aged to the 
elderly. Indeed, there has been some speculation that mild elevations 
of BP may be necessary for the maintenance of cognitive functioning 
among some aged individuals (44*4^* 4^)- 

Although drug usage waa hot controlled, Wilkie and £isdorfer, 
in a series of reports {47, 4^^ 4^) presented longitudinal findings on 
rhanges iti performance according to BP levels among the aged. The 
subjects were men and women initially aged 60 to 79 years of age, 
^ who were community volunteers in a study of aging conducted by the 
Duke Center for the Study of- Aging and Human Development The 
project was not designed specifically to investigate the effects of BP 
upon cognitive functioning, buWather the BP measures were obtained 
during the routine physical examination: 

Diastolic ra^ifii^than systolic pressure was used in grouping the 
subjects, since/the two measures were sigftificantly correlated and 
<liastoUc BP was believed to be less sensitive to minor fluctuatiofis. 
Approximating Masters and colleagues (60) classification^ subjects 
were divided into a normal group with pr^ures between 66 and 95 
mm Hg; a borderline high group with pressures between 96 and 105 
mm Rg; and a high group with pressures greater than 105 mm Hg. 
The BP measures were obtained at the initial evaluation. Compared 
with the normal and borderline high groups^ the high BP group had 
significantly greater evidence of end*organ change (that is, a cardiac- 
thoracic ratio of greater than 50 percent; eyeground changes of grade 
II or III; and left ventricular hypertrophy). Because^ of the nature of 
the longitudinal study (several years separated the evaluations), drug 
usage could not be controlled. 

Simple and choice reaction time measures were examined as a 
function of BP among these elderly subjects ivho completed a 10-year 
followup study (47). None of the hypertensives initially aged 70 to 79 
completed the followup study. At the initial evaluation^ BP was not 
related to response speed. At the followup evaluation, the hypertensives 
initially aged 60 to 69 'showed a maiked slowing in response speeds 
while their age peers wUh normal or^borderline elevations showed 
little change. Among those initially aged 70 to 79, the borderline higb 
group had a slowing in response speedy while their age peers with 
ncrrmal pressures showed little change. , 

Among these same subjects^ Wilkfe and Eisdorfer (48) e?camined 
intellectual functioning as measured by the Wechsler Adult Intelli- 
gence Scale (WAIS) as a function of BR Changes in the WAIS scores 
over the lO-year followup period were examined. In addition^ the 
initial WAIS scores of the returning subjects were compared with those 
of their counterparts who did not complete the followup study. 

Changes in the WAIS scores (as delta scores:) between tests <»ne ^ 
and four were examined as a function of BP^ with the results mdicating 
that there were significant differences between the 60 to 69 but not ^ 
70 to 79*year*oKl BP groups on the Full Scale and Performance ' * \ 
Weighted (Wt.) delta scores. As noted earlier, none of the 70 to 79* 
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year-oM liypei ten!>ives completed the follow up !>tuJy. The changes* in 
the AVAIS Performance Wt, !>core!> over the 10-year follouup period 
are !>ho\vn jn figure 11*15. Among those inLtially aged 60 to 69, the 
iXroup with normal pre!>&uro remamed reUttvel} !>table, while the high 
BP i^roup experienced a !>ignificant loi>s In contract, the borderline 
high group !>ho\ved a !>ignificant increa!>e m performance, which was 
interpreted not a& an increa!>e m intellectual functioning but rather 
that they probably remained relatively stable but benefited from the 
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n^^rmal {^h borderline debated CB;» or heightened (H) diaatolie bUiCfd pressure on 
the initial examination. (From referenee W)' 
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practice of taking the test four timeii during the followtip period. This 
6n(hn^ among the boriterline high g^roup temls to support Obrist's 
(44i io) contention that mihl elevations of BP may be necessary among 
aged tn onler to maintain adequate cerebral circulation. That tjiis^ 
may not be true at all ages, however, is seen among those anitially 
aged 70 to 79, where the borderline high as well as the normal pressure 
group experienced a loss in performance over the lO-year period. 

The effects of age anil BP upon intellectual functioning were also 
found at the initial evaluation, when the subjects who returned to 
complete the followiip study (groups R) were comparetl with their 
foiinterpartswho did not return (groups XR). The AVAIS Full Scale Wt. 
scores for the R and X R groups at each age (60 to 69 and 70 to 79) and 
BP levels are shown in figure 11-16. Among those aged 60 to 69^ the 
returnees fR) as a group were superior to the nonretumees (NR) as a 
group. Among the subgroups, only the returning high BP group was 
significantly superior to their nonreturjiing counterparts. Although 
the WAIS scores were not related to BP among the 60 to 69 year-old 
_ returnees at the initial evaluation, the nonrctumin^ hypertensives had 
'the lowest score of all groups. Among those initially aged 70 to 79, BP 
was significantly relate<I to the WAIS scoi-es, with the hypertensiVes 
having the lowest scores. At the older age, BP was significantj y cor^ 
related with 12 of the 14 WAIS scores at the initial evaluation. 



100-1 



90— 



60-69 Agd Group 



2> c'30. 



% 60- 



50- 



70*79 Agei Group 



N = 31 



N = 28 



N=10 



N = 

35 



N = 
10 ' 



N = 10 



P<.05 



N=:10 



B NR B NAT R NR 
Blood ^ 
Pressure Normal Borderline High 



N = 3S 
N = d 



N:=7 . 



N = 15 



NR R NR R NR 
Normal Borddrllnd High 



Fijare 11-16, * 

The initial intelligence test scores on the WAIS nf aged individuals with noma], 
Wrderline elevated, or heigh to nccL diastolic blood pressure who dtjicr tcturncd 
<R) \o co,mplete a lO-year foUowup study or did nnt return (NR), (From Terence 
4Sl 
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Among thei>e retuminj; 60 to 69-> ear-oKIs, memory loss as measured 
by the WechsUr Memory Scale was examined as a function of BP (49). 
Ai> seen in figure 11-17^ BP was not related to memory scores on the 
Initial evaulation. At foUowup, however, the high BP group showed a 
i^lighi decline on all tasks, with a significant difference fouhd on the 
visual reproduction ttu^k, w^ich involves a memory as well as a psy- 
chomotor component. Although not shown here^ the high BP group's 
poor perforniance at the foUowup evaluation was found only on specific 
^ubtask items on both the visual reproduction and logical memory 
ta&ks. This finding did not appear to be related to item difficulty alone 
and suggested that performance factors rather than an inability to re- 
member was involved. The perform^ce of the borderline high BP group 
was about ihe same as that of ^eSormal pressure group. 

At the iiiitial evaluation of fhe subjects participating in the Duke 
longitudinal study, Busse and Wang (4$) examined the relationship 
bet^reen BP and EEG activity. They found a slowing in EEG fre- 
quencies when mean arterial pressures were below 95 and above 105 
nun Hg, but not at pressures between these limits^ They suggested 
that their fiinlings confirmed the oWrvation of an association between 
^vere hypertension and cerebral complications* On the other hand^ 
they suggested that mild elevations of BP may be necessary in some 
aged individuals with cerebral atherosclerosis in order to maintain an 
adequate blood supply to the brain. 

Little* attention has been paid to the effects of antihypertensive 
drugs upon the performance of elderly individuals with mild and high 
elevations of BP, If hypotensive drugs should be accompanied by 
^reductions In cerebral blood flow, then one would expect performance 
t^ be adversely affected* In view of the controversy as to whether 
hypertension should be treated in the elderly (Pl) and the extensive 
use of a variety of drugs that can cause hypotension, there is a need to 
pay greater attention to the effects of drugs upon'the performance of 
the aged. ^ • , ■ 

jllirfonnance Decrements: Underlying Mechanisms 

"Cerebral blood flow, — Since*hypertension may b^ accompanied by 
^atheros<dero&is, heart disease, and strokes, cerebral circulatory insufficient 
'^cy ha3 Ichg been suspected as the major underlying mecfiimism account- 
ing for the perfotmance decrements observed among hypertensives. 
Under normal conditions, mechanisms of autoregulation ensure a 
remar^jably stable bloo^ flo^ to the braiiTover a wide range of pres- 
sures, so that a inarkedf drop in blood pressure must occur before cere- 
bral blood flow is redvced. As discussed by Obrist (^), individuals 
with hyperten&lon and'elevated cerebral vascular resistance may be 
more sensitive to pres^re changes which can leail to altered cerebral 
blqod flow. There some evidence iniicating that patients with 
cei^brovascular disease may have impairld autoregulation, a condi- 
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Wechaler memory scale mean scores on tests I and 3 among individuals imtJaUy 
escamined at^ages 60 to 6& with either normal (N), borderline elevated (P), or 
heightened (H) diastolic- blood pressure on the initiai examination. 

' tion which may last for days or weeks foHowing an ischemic episode* 
Vascular iiiBufficiency can develop wh^ tissue perfu^jon pressure drops 
in relation to vascular resistance* The resulting reduction in blood 
Row may then give rise to ischenuc*hypo)da, 

Degenerafiive changes in the brain m^y 9ccur following subacute^ 
prolonged, or intenmttent ischemia (accompanied by hypoxia) which 
ti^ay lead to altered cognitive functioning* There is some, avidence to 
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suggest that reduceJ brain metabolic neeJs may be accompanie<l by 
lowered cerebral blood flow, jrhich, iii aJjui^ted to meet the lowered 
cerebral energy DeeJ9^(5^). 

There is evitieDce indicating that even minimum asymptomatic 
ftrteriosclerosis ii> aiisociated with reJuctionij in cerebral blood flow 
among elderly mer^who were living and functioning irt the conunujiity 
{52). Among these subjects, the cerebral circulation and metabolic 
functions were almost identical to those observed in elderly patients 
>vith chronic brain i>j-ndrome and p&ychobii>, except that the cerebral 
oxygen consumption in the group with minimal arteriosclerosis was 
still maintained at normal levels. The reductions in cerebral blood 
flow were associated with impairn^ent in performance on a variety of 
tasks among tho^e with minimum arteriosclerosis, l^he in vestig ators 
suggested^that the presence of vascular disease appeared to be associated 
^ith more rapid deterioration of mental function^^ probably due to 
cerebral vascular iqsufficiency, , 

As noted by Obrist {4^)t there, is a need to know more about 
cerebral hemodynamic and metabolic variables as they^^r^late to 
cognitive functioning. With continued development and refinement of 
techniques, investigations on the pathophysiology of cifculatory dis- 
orders may provide valuable information ir^to the aging processes in 
the brain. Another area in ne^d of further investigation involves the 
autonomic influence on cerebral blood flo^ , Ai> dibcossed by Scheinberg 
(55), it is diflBcult at this time to draw any conclusions but recent evi- 
dence tends to suggest that cerebral biood flow ^^y^ in part, be in- 
fluenced by alpba-adrenergic activity. Thus, there is some evidence 
that cerebral vasoconstriction may be mediated by norepinephrine, 
either exogenous or endogenous, and that the vascular receptor is 
alpba-adrenergic ai> Indicated by drugs that compete for these sites and 
ectively block the action of vasopressors. 
It has also been suggested that sympathetic nerves may have an 
influence in the mechanism of COj actioh on cerebra! vessels and have 
a role in cerebral spinal fluid production. Hypothalamic blood flow in 
the rabbit was reportedly increased by the administration of catecho*^ 
lamines add blocked by the antihypertensive agent, propranolol. 
Although as pointed out by Scheinberg (53),^ evidence^is beginning to 
suggest that sympathetic innervation , may have some influence on 
cerebral blood flow, the Tole of sympathetic innervation of cerebral 
vessels has yet to be resolved. 

Psjcliosociat stress*— The effects of situational ^tre^ upon performance 
among hypertensives has not been systematically examined (5), Most 
investigators interested in the relationship between BP and cognitive 
functioning, however, have questioned the role, if any, of anxiety upon 
their findings of ^^rforma^nce decrements among hypertensives^ 

The interest in ^he influence of*stress in hypertension and per- 
formance stems, in part, from distinct bodies of literature. It is known 
that there is a relationship between sjympathetic nervous system 
activity, the adrenal gland, and BP regulation. More recent findings 
(23) indicate that spedfic catecholamine containing nuclei in the brain 
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stem and hypothalamus are ako involved in the regulation of BP. 
Xumewis investigators {j4-o9) have observed that hypertensives 
show sympathetic hyperreactivity to both physical and psychologieal 

-Stimuli. Many of the antihypertensive jJrug^i lower BP by influencing the 
disposition of catecholamines in various ways or by blocking the 
receptors upon t\hich they act (23). Interestingly, Shapiro and col- 
leagues in a series of studies (60-62) found that many of the anti- ^ 
hypertensive medications were effectives lowering BP to nomiotensive 
limits under basal conditions but BP frequently returned to hyper- 
tensive levels when individuals were exposed to both physical an<l 
psycholo^jical stressors. Thus, if hypertensives should experience 
•greater situational anxiety m the psychological testmg situation than 
do normotensives, then their performance may^ be- adversely affected 
even when they are on hypotensive medications 

As noted in a review of the -relation of euirtronniental factors to 
systematic arterial hypertension* Benson and Gutmann indicate that 
the concept of a *hypertensive personality' remaips ambiguous 
and lacks both experimental support and theoretical meaning'* (63) ^ 
Much of the eariy literattire of personality differences bet^^een hyper- 
t<*nsives and normot^sives was based upon i^ubjective reports, making 
it^ difficult to objectively replicate the Endings. In addition, since the 
personality measures were obtained after the high blood pressure was 
ritnically observed* it is difficult to determine whether the behavioral 
characteristics were present before the diseai>e i>rocess began or ifrhether 
they weifif a consequence of the dj^ease. 

^ The findings (9) on coronary heart disease and behavioral 
rharact eristics may be relevant to the study of hypertension .since 
high BP is a major determinant of heart disease. Major contributions 
in this area have been ni^de by Rosenman and Friedman ($-4) in a 
prospective study b( factors leading to the development of fpronaiy 
heart disease. In a series of re{iorts, they have describeii'a specific overt 
behavior pattern (typfTX) associated with a high prevalence of clinieal 
roronary heart <lisease. The type A behavior pattern has been character- 
ized by exc^ve drive, aggressiveness, ambition, involvement in 
rompetitive activities, an enhanced sense of time urgency, frequent ^ 
vocational deadlines, pressure for vocational productivity, restless 
motor mannerisms and staccato style of verbal response. The converse 
of the type A pattern was called type B. Individuals free of coronary ^ 
heart dise^e but possessing the type A behavior pattern show 
bioehemicfl changes similar to those observed in individuals with 
manifest heart disease, including elevations^in senim .jchQl^t^6J,> 
faulting triglyceri<leSt ■ and serum pre-beta lip^tatetna,, accelerated 
blood ro^jj^ilation, ami liigher dity time excfetiori of c^tfeobtSatnines inrthe 
vwrkidj? niilieii -/"-'f \ 

A&raSams and BSJren (65) observ^fl^hat men aged 25 to 59 years 
bt dgeVho appeared to be free of cardiovascular disease but possessed 

'the Bosenman and Friedm^ (^^) type A eoronary-prone behavioif 
pattern had signifieantly longer response latencies in both simple and y 
choice reaction times and were disproportionately slower.jn ch oice 
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response &peeJs th^type B &ubjecU, Birren {66) i,uggesteJ that while 
age appears to be accompanied by a blowing in response speedy it is 
exacerbateil by the presence of disease, particularly those diseases of a 
stress character which involve the sympatfietic nervous system, '* 
KrantZp Glass, and Snyder {67) examined the relationship bet^^^een 
^ eatress and performance In >oung individuals who had been classified as 
possessing either the type A or B behavior patterns. In their study, 
half of the subjecta were subjected to the stress of loud noise bursts 
from which they could e&cape. The other haK could terminate each burst 
b> manipulating appr6pnate switches. After the pretreatment series, 
the ^ame noise again delivered to the subjectt>, all of whom could 
escape or avoid the noii>e by making an ap}>ropriate response on a 
shuttle box. The type A's performance was superior to the type B*s 
under controllable, moderate stress ^ut they performed ►less well uader 
high iitress conditions. The investigators sugpesteil that the type A*s 
appeared! threatened by perceived lack of control Qver more intense 
environmental stressors ami the|;efore gave up efforts to attain control. 
Further the type X\ rated themselves as reliably more helpless and 
presumably more threaLtned by lack of control in the high stress-no- 
es(fape than in high stress^scape conditions. It was suggested that 
there may be a link between reactions to uncontrollable stress and a ^ » 
coronary -prone behavior pattern. At this time, one can only speculate 
ai> to the conditions^ under whicfci hypertensives experience stress but it 
appears that they react physiologically to both physical and psycho- 
logical stressorb to a greater extent than do normotensives. The effects 
of Mtuational stress upon the hypertensive s performance have yet to be 
systematically examined to determine whether it may, in part, account 
for the performance decrements asgpciateil with hypertension, 

Fntare Research 

Throughout this paper, an attmpt has been made to point to areas 
where future research is needed. Other areas are discussed below, 

1, Since alterations in cerebral blood flow and metabolic needs 
may play a major role in the perfonnance decrements observed among " 
hypertensives, it is important to examine these factors in the some 
subjects. The effects of antihypertensive drugs upon performance and 
cerebral circulation should be examined, for acute as well as chronic 
effects. There is a need t6 know whether there are differential drug 
effects such that some drugs may be better in controlling BP while at 

. .the same time having minimal effect ;ip9n cognitive functinmng. 

2, The side effects of dnjg^V'^uch as sedation, depression,!/ 1?, 
should examined in relation to cognitive functioning since these 
factors alone may impair performance',.As noted by Wang and Kif^ . 
(.;^, the effects of other ^videly used drugs, sifch as tranquilizers and 
antidepressants, that tend to lowerJjp.^hjHild b0*examined to deter* 
mine their effecj-^ugoij^performance, 

3, Alternative^ to drug usage in lowering BP, such as biofeedback 
training and meditation, should be studied to determine whether re- 
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luctions in BP can be maintained at norT^oten^ive levek for long periods 
of time and whether improvements in performance *wiU be found as 
the findings reported by Goklman and colleagues (4^, 4^) suggest. 

4. Other risk factors associated with hypertension and heart 
fhsease, such as diabetes, smoking, diet, cholesterol levels, etc., should 
be considered since these variables may post>ibly affect performance 
independent of cardiovascular disease. As noted by S^ieth (7), although 
the fin^gs are contradictory, there' is some imlicatlon that reductions 
in cholesterol levels are associated with improvements in performance. 

5^ Prospective studies employing longitudinal as opposed to cross- 
sectional research strategies may be particularly useful in detecting 
differential rate§ of decline in performance among hypertensives which, 
in turn, could Be linked with pathological changes over the same period. 
Since there is an increase in the incidence of multiple chronic diseases 
with increasing age, life span studies' should be encouraged. In that re- 
*gard, tliere is some evidence that children with high blood pressure may 
be at greater risk of developing hypertension (S8) and it would be 
interesting to determine whether BP is related to performance «mong 
the young. ^ : / /^ 

6. Since there is a growing interest in sex differences in cognitive ' 
functioning (69, 70), it is important to note the sex differences in in- 
cidence of hypertension and coronary heart disease particularly among * 
the middle-aged. One could speculate that differences^ in health status 
may, in part, account for the performance differences found between 
men and women {71), 

7. Epidemiological studies indicate there are sex, racial, as well 
as socioecji^omic differences in the incidence of hypertension and it is 
important to take these factors into account in behavioral studies ^ihce 
these factors alone (63) may account for i%e differences in performance 
observed between hypertensive and normotensive individuals. 

8. Since the dangers of sustained hypertension are generally de- 
scribed in medical terms (e.g., increased risk of heart disease, strokes^ 
and kidney impairment) it would be interesting to determine whether 
including intellectual impairment as an additional risk factor (even^ 
dwng the middle-aged years) would serve as an incentive to hyper- 
tensives to stay on their prescribed drug management programsv There 
IS also a need to alert patients to potential side effects of certain anti- 
hypertensive medications that may^affect n^ental acuity, since the' 
modification of their drug routine may eliminate such problems. 

9. Althou^ it has been widely speculated that stress associated 
f witK the' psychological testing situation may have a greater adverse 

effect upon the performance of hypertensives than on normotensives ' 
(7/9), this is an area that has not been carefully examin^ In such ~ 
studies,, self-reports of anxiety, life stress questionnaires, as well as 
arousal as measured by psychophysiological techniques should be 
included r ' * 

10. In view of the complexity of the hypeHensive disorder, there 
a greater need for muttidiscipliniiry research such that behavioral 
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measures can be evaluste^l in tertn^ of etiology and i>eventy of ths 
disease, as well as to take into accoilnt possible Jifferenceb in'neuro- 
endocrine activity which may be valuable in interpreting the varia- 
bility m performance oft,en found among hypertensives. 

11, Since th^n: are frequently age-related changes in responsivity 
to drugs, the effects of antihypertensive drugs m the elderly should 
be examined carefully both in terms of physiological and cognitive 
functioning, with drug blood leveU taken into consideratioij. The age 
effect should be cOnijidered in ^tudie^ involving antihypertenj,ive drug&, 
since the problem;) ami questions that need to be coh&idered may be 
{[viiie different among the elderlj than Jn middle-aged indivuluals, 

12, Increased attention should be paid to the physical health 
status of subjects in the studies of cognitive functioning among midjJle- 
aged and elderly individuals. During the past 12 years, less than 20 
percent of the behavioral studies in aging even raenticajed the health 
stfitus of their subjects with tjjis percentage declining iUiring the past 
6 years {69), The findings reported here^ however, suggest that the 
pattern of deferential rates of decline in cognitive functicming may be 
related to health status. An important i&sue is whether antihyperten- 
sive drugs, which reduce thi& risk of dangerous cardiovascular conse- 
quencesp will also reduce the risk of cognitive impairment- 
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Discussion ^ - 

Ostfeld: The data from the National Center for Health Statistics show 
that high blood pressure can occur in any segment of the American 
population, but that it has a much higher prevalence among people of 
rural origin Ihid of people with limited educational and occupatio|(ftl 
attainments than in any other groups. Can you relq,te that in anyf*^^' 
to the findings in the literature that you reviewed? Do you think.^hai 
may explain, or at least may potentially explain, some of the relation- 
ships ob^rved in the literature you reviejveil in the earjier part of 
your pwJsentation? 

Wilkie; You have raised a very important ii^ue and Ofte that has 
received very little attention in the literature focusing upon cardio- 
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vascular palholofgr and cognition. It is highly likely that many of the 
cultural and psychosocial variables which are associated with the preva* 
lence of high blood pressure ar€j in part, accounting for a portion of the 
performance decrements observed among hypertensives as a group. For 
example, in the Duke longitudinal ^^tudy noted earlier, the hypertensives 
who did not return for subsequent evaluations performed less well than 
the remaining groups and attrition in that study was related to educa- 
tion and socioeconomic statusn On the other hand, the hypertensives in 
the Duke study who completed the longitudinal study were not statis-^ 
tically different from their counterparts with respect to race and socio* 
economic status and initial psychological test scores, but over the 
10*year foUowup period they did show the greatest decline in per* 
' formance Thus, it is extremely important in studies of cardiovascular 
disease and cognitive functioning to consider the subject characteristics 
of the sample with respect to genetic, cultural, and psycbosociar factors, 

Ostfeld: I did not mean the data in fhe Duke Aging Studyi I mean 
the literature in general, 

Wilkie: I thought the Duke study was a good place to start. In 1966, 
those investigators found that reaction time among older individuals 
with and without the presence .o{, cardiovascular disease was related 
more to socioeconomic status than to cardiovsacular pathology. I recall 
that Hertzogand bis co-workers found that when the^effects of socio* 
economic status and income were statistically controlled^ som^ specific 
types of intellectnat abilities were, no longer related to cardiovascular 
disease, whereas other types of intellectual abilities continued to be 
linked with cardiovascular patbolc^/ Undoubtedly, tbe^ relationship 
between hypertension and cardiovascular diseases and cognition is a 
rcmplex o^e and there are many variables^tbat should be controlled. 
Two other important factors that should be considered are stress 
related to t)\e testing condition and drug effects upon performance. For 
example, in Spietb's study, you will recall his untreated: hypertensives 
were undergoing medicaf certification by the Federal Aviation Admin-^ 
istration while the treated hypertensives were not. Thus, as Spietb 
noted, it was possible that^be untreated h^ertensives may have 
experienced greater stress during the psychological testing than did the 
treated hypertensives, making it difficult to interpret the effects of 
antiliypertensive drugs upon performance among his hypertensive sub- 
jects. Further, few studies have controlled for the effects of antihyper- 
tensive dru^ upon performance,' 

Kannel: It seems to me to be critical in this to dissociate the effects of 
blood pressure from the effects of treatment because many of the drugs 
which are used to treat hypertension have cerebral effects. Many 
patients taking antihypertensive agents complain that they become 
lethargic and it is hard for them to keep up with their professional 
activities. In some cases, a^you noted, people become depressed which * 
in itself can adversely affect performance. 
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I would I'lke to see \%bat effects tho^ drugs have on normotensive 
people— what it doea to their performances Thi& would provide baseline* 
data for these other studies. It juight al&o be useful to look at people 
maintained on different kinds of antihyperten;&ive agents at a £?iven 
level of lowered pressure, ■ ' 

Cohen: Do you have information on the drug btatu^^ of the people you 
were studying? 

Wilkie: NtP. In the Duke longitudinal study the evaluation^ were 
initially about every 2 to 3 years and it was not possible to control 
drug usage- However, if the hypertensives who completed the 10-year 
follow-up stutly were on antihypertensive medication, their blood pres* 
sure was not adequately controlled since most of them continuetl to 
have elevated blood pressures on subsequait evaluations* There are 
very little data available on the acute or chronic effects of antihyper- 
tensive drugs upon cognitive functioning among hypertensives, with 
most of the information on drug ^effects stemming from clinical reports 
of side effects of antihypertensive drug3. Thus, relatively little is Imown 
about the effects of the antihypertensive drugs upon cognition among 
the majority of hypertensives. There is a neetl to examine the effects 
of antihyperten^ve drugs upon performance according to the drugs' 
mechanism of action, 

^eksler: I think your point is very well taken because I seem to 
remember one study where the impairment in^ cognitive function was 
related to_i>lder people being poor test takers and the parameter that I 
think was measured was pulse rate. The pulse rate went up during these 
. tests in older people to a much greater extent than in younger people* 

Tl^n, they went on and gave those people propranolol. These were 
normotensive older people. They found that with the drug, test scores 
seemed to improve. This was an important control population because 
it was nonfaypertensive, I suggest that some of the drugs that are used 
would influence the results so that a control population is critically 
important. « 

I was wondering whether the hyperresponsivene^s of both a hyper- 
tensive population and an older population may be the common thread 
in both. Their falling cognitive function may be related, in part at least, 
not only to the change in the cali}>6r of the vessels to which you referred, 
but also that byperactive'^Tyfipathetic responders do not take tests 
very well. Old people may come from that population and hypertensives 
may also come from that population. 

WUkie: Most of the work you have referred to was completed by 
Dr. CarJ Eisdorfer and myself. During the past 10 yearS or so we have 
been examining verbal learning performance in relationship to stress 
or physiologic arousal as measured by indices of autonomic nervous 
system activity among, healthy old and young individuals. Our findings 
indicate that heightened arousal among old men and women is. associ- 
ated with poor verbal learning. In one study (36) we found that very 
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healthy old men who were given 10 mg ]>ropranolol intravenously 
showed a decrease in heart rate and free fatty acids accompanied by 
learning performance which was superior to that of a control group 
given a placebo, ^t this time, this line of research has not been carried 
out with older hypriHensives. 

Wekaler: Well again, I do not recall whether it was in your paper or 
your work, but it went on to suggest that if you take away time pressure 
"cognitive impairment is lowest/' 

WUkie: In general, old people show a slowing in reaction time and 
they tend to perform less weli on tasks involving a perceptual motor 
component and on time cognitive tasks where t^ey must perform very 
rapidly. This pattern of decline appears to be exacerbated among in* 
' dividuals with cardiovascular disease and occurs evQn among middle* 
aged individuals. Whether it is related mor^ to stress or alterations in 
cerebral blood flow, or a combination of both is not known at this time, ^ 

Speaker; Do you hav^any ratings of these individuals^ the normoten-^ 
sives and the hypertensives, outside of the experimental situation so* 
you can evaluate their normal functioning in the environment. Is 
being on drugs affecting them in a normal situation? 

WiUde: In the Duke'Iongitudinal study, there wa:^ nn extensile battery 
of tests including the psychological measures of p^ormance as well 
as j^chiatric evaluations, psychosocial measures, pliysical examina* \ 
tions and clinical laboratory studies. We did'not, however, examine the y 
relationship between' hypertension and social or psychiatric adjustm^t. 
As I indicated earlier there are little data available on the effects of ^ 
the antihypertensive drugs upon behavior among hypertensives, 

Grnenberg; When you reported these drops in cognitive performance 
in hypertensives, you were talking about averjage scores of hyperien* 
gives dropping as compared to average normotensives not d^ppiiig. 
How about the distribution? What proportion of the hypertttisives 
showed a drop? 

Willie; Among our subjects, the variability in performance among the 
hypertensives was slightly (but not significantly so) greater than that 
observed among their age peers with lower blood pressures. Task com-^ 
plexity an<l the nature of the abilities measured were important factors^ 
with some^but not ali, hypertensives showing a decline on the very simple 
tasks while on the more complex tasks most hypertensives would per* ^ 
form pooriy,'Some decline over the 10-year foUowup was also observed 
among ^me Individuals with normotensive and bonlerline elevations 
of blood pressure, particularly So among those wbo^ere70yewold and 
over at die initial testing,' 

Gmenberg; You did see some decline in the other groups? ^ 

Witkle; Yes, Cognitive impairment in old &ge appew to be related 
not only to vascular ^alterations but also to primary neuronal changes, 
I think an impo^fant issue at this time is whether the incidence of 
cognitive impairment associated with vascular changes can be reduced 
if hypertension were atlequately treated. 
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Injury and disease alike have been consid^ed by primitive peoples to 
be the visitation of outraged spirits or ^e effect of human misbehavior 
directed through some^evil eye. More than two thofisand years ago 
Hippocrates provided alternatives to the power of ghosts, witches and 
demons in the cause of disease through his systematic account of the 
-d!e€t of environment on health. To a certain extent Hippocratic 
thought mfluenced ideas ^about disease until the advent of the germ 

* theory dominated thh^king about disease; only m the last two decades 
have'\ve considered multtcausal approaches to disease and mutti- 
vanate approaches to its control. Epidemics of infectious disease prior 

^ to this century probably allowed for little consideration of injOry^ 
and certainly the germ theoiy, with its emphasis on ^ infectious, 

* external agent left mjury as ^'accidenfal happenings** without any 
rational,' observable explaiiation. Injury or soH:aUed accidents came 
to be viewed as a health problem m Uie 1930*s and 1940*s; it has never 
in any sustained way been studied ^th the same rigor accorded 
disease. 

The word "accident** will contmue to be used common^ by lay 
people, but epidemiologists have^ by and latge, stopped using that 
ferm, replacmg it with bjury or mjury events {1)^ Definitions of 
accidents refer to random' or chance events, yet existing data^indicate 
that Occidents, like diseases, are nonraadom events. Epidemiologists are 
concerned with the identification and understanding of nonrandom 
pattctms of events. The term accident also has the connotation of bad 
luck, carelessness^ sinfulness, acts of Qod, and other moralistic terms 
which tend to exclude scientific f^prdaches to this pi'oblem. 

Much of^e work m tli^ field has been large^ atheoretical, but 
some interesliSg conceptualizations have been offered in recent years* 
Before we turn to mjury in older people, I*d tike to mention some of this 
conceptualization. 

Although John Qordon*s paper in 1949 (S) em^oraged a rash of 
soH^ed accidents studies with a long list of causative "agents** such 
as cars, guns^ knives^ medicines^ stoves, rugSt stairs^ etc.^ the work of 
Sing Gibson (4), Haddon {S), and WaUer. suggest that the 
agent m all mjuries is physical energy m one form or another (tdnettOi 
chemical, thermal^ radiation^ electric)^ that most previone^ identified 
agents were only veetoiSi and that "exces^ve levels of energy exchange 
or^ rarely (as m drownm^ or poisoning) excessive interference with 
normal patteins of eneigy transfer produce tissue jfamoge ** (7), Three 
phases in the occurence of injury and its outcome ore identifiedj "the 
pre^injui^ phase^ which includes the events that lead to the nmnten- 
donal di^ocation of energy &om its usual setting, the injury phase in 
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which e^rgy is transferred to human tissue^ ,and the post^injury 
phase in which the adequacy of emergency anJ follow-up care often 
play an important role in determining ultin^te outcome, , , A brief 
review of the pre-injury phase will help focus on the ^nature of the 
problem, . . , Basically, the process of dealing with energy sources 
in our environment depends on two factors, the performance level of 
the ^person and the task demands mvolve<l in using the energy 
The task of walking from one room to another is less demanding 
than is the task of walking across a busy city street. In either type of 
tas|c, however, it is only when the demands of the task exceed the 
peifonnance level that a harmful exchange of energy occxtrs. 

Once energy is released the occurrence of an injury is dependent 
ttpon the amount of energy releasee^, its rat^ of transfer, its distribution 
over body tissues and the nature of the body tissue itself. Thus 
"tissues capable of spreading the load, such as the pliable 'bones of 
young children resist serious injury more effectively than dQ tissues 
that localize energy, sui^jas the brittle bones of the elderly^" (7). 

In the postrinjury phase both the nature of the injury and the 
adequacy of emergency and definitive care determine sumval and 
amount of promptness of recovery, A graphic representation of Waller's 
model appears in figure 11-18, 

Epidemiology is concerned not only with the understanding of 
determinants of abnormal conditions or health states, but abo with 
identifying and testing methods for control of abnormal conditions and 
maintenance of health, Haddon (S) and Baker (9) have suggested 
categories of countermeasures as approaches to injurj^ control based on , 
the above model. Broad categoi4es of countermeasures are, changing 
the environment, making tasks less demanding, strengthening people, 
. and providing adequate emergency treatment. 

Unintentional Injury 

Unintentioiutttnjuiy is the leading Pause of de^th in p^^a^^ aged I to 
38, Among petsons of all ages, unintentional injuries are the fourth 
leading cause of death. In 197^ unintentional injuries were the fifth 
cause of death in persons 65 to 74 years of age, and the sixth leading 
cause of death for persons 75 and older. The death rate for unintentional 
injury per 100,000 pennons (data for 1974 from National Center for 
Health Statistics) was 50 for all asres combined, 69 for 66 to 74 years» and 
191 for persons 75 and oldw. Put another way, the older population is 
overrepresented in deaths due to unintentional injury: in 1975, 24 per- 
cent of all unintentional Injury fatalities occurred to the 10 percent of 
the population who were 65 years and olden 

It is not true^ however, that a high injury death rate also means a 
high injury rate. In general^ injury rates are lower in the elderly than 
in younger persons. In 1974, 32, 36, and 32 were the respective injury 
rates per 100 persons among chddren under .6^ 6 through 16^ and 17 
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through 44, while the number of persons injured in the 45 to 64 age 
l>:roup was Id and for 65 years and older, 17 (11). 

Overall then, the elderly have relatively low inj^jry ratef compared 
to older groups, but high case fatahty rates. In addition, rates of 
days of restricted activity and of bed dhsability and ho^l&tizatioh due 
to injury are man> times greater in older people. Therefor/ even though 
■n absolute numbers injuries in older people are relatively few^ the dis- 
ability^ dy&function, utdjzatiofi of health services and death rates ^ven 
the event of injury are reason for further scientific efforts. 

Three types of events account for 75 jjercejit of all injury deaths 
among the elderly, falls^ fires and contact'^with hot substances^ and n 
veliiculai crashes^ including those involving pedebtrians. Let us ronsider 
each of those types of injury event, renewing descriptive and analy- 
tical data availjable, and in each area, making suggestions for further 
research, 

Falle*— Persons 65 or older account for more than 70 percent of the 
deatlLs due to falls, having both a higher than average number of falls 
and high case fatality rate. More than half the deaths due to uninten^ 
tional injury in people 65 and older are due to falls {12). For all ages 
combiped, the death rate for falls has gradually dropped from a high of 
nearly 20 per 100,000 in the midthirties to less than 7 in 1975 {10). Part 
of that decline is due to changes in methods of classification^ The rate 
of deaths from all types of unintentional injury is highest for nonwhite 
males, after 75 white rates are higher than nonwhite and white females 
highest of alK Both injury and death rates for falls are higher in urban 
1!han rural areas. The states with the highest age-adjusted death rates 
for falls are in New England, Hawaii and ^Mississippi have the lowest. 

The classic^study on falls was published in 1960 by,Sheldon {1$). 
Sheldon described clearly the phenomenon of drop attacks, with no 
aura and no amnesia. He reported that 25 percent of the 500 falls be 
studied were drop attacks. Waller's studies {&) suggest that alcohol 
and medical impairment may lessen performance levels of* persons 
who bavefallss 

A number of questions have been raised about osteoporosis and 
falls. Longitudinal studies of older women have shown substiuitially 
higher fracture rates among osteoporotics {14)r fracture incidence 
inversely proportional to bone mineral content (IS). It has been sug^ 
gested (but not demonstrated) that some frail elderly people have 
such brittle bones that a fall occurs because ot a broken bone. 

Further research in the epidemiology of falls should not only 
continue to help us understand more about why people fall but why 
they ai^ injured when they fall. Research questions arising from the 
injury model presented earlier should be tested^ and they should Include 
the testing of effectiveness of countermeasures. Ques4nons could address 
such diverse areas as prevention of falls in the first place with in vestiga- 
tors paying attention to perceptual deficits in those older people who 
have the most falls, with research to evaluate, the effectiveness of various 
environmental measures such as increase<l illumination with minimal 
dare. Most falls in older people occur in private dwelling units, public 
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buiUUngs, or residential institutions^all governed by huddmg codes; 
consider the opportuaity In the long run for environmental counter- 
measure if it coul<i first be shown that specific environmental designs 
are associated with fewer falls. Questions arising from another category 
of eountermeasure would deal with strengthening the individual to 
diminish the impact of falls. There is evidence that there are fewer 
fractures of the spine among people who live m areas with at4east 3 
ppra of flouride m their drinkmg water (16). There ^ the possibility 
ihat even higher levels of flouxide may strengthen bones enough to 
decrease the incMence of fractures, but to my knowledge no definitive 
controlled stiidy has been carried out, A number of physical fitness 
programs for older people have been started. It would be useful to com- 
pare over time the rates of falls and fractures in participants with the 
rates for theix controls, ^ 

Perhaps more information is needed about the characteristics of 
' surface^ struck and distance fallen. While it seems logical that less 
forgiving surfaces and greater distances fallen would increase the 
probability of mjury, there is littl^ convincing evidence to that effect. 

An additional category of eountermeasure, provision of (Adequate 
emergency treatment, suggests a need for additional research. How 
soc»n do injured people get emergency treatment? In a study of non-* 
highway injury emergency care {i7), Waller has reported that people 
under the age of 30 preferentially receive assistance by lay-people and 
professionals. 

Fires and contact with hot substancea,— Seven out of lOO injury deaths 
m people 65 and older are related to fire or other hot substance contact. 
Among people over 65, death rates for males are muc^ higher than for 
females, and relatively high for nonwhite persons of both sexes. The 
elderly are overrepresented in this category of deaths^ with persons 
65 and over having 29 percent of all fire and bum fatalities 
Speculation abou t why the elderly are overrepresented includes the sug* 
gestion that they fall against hot surfaces^ that they may be unable 
to extricate themselves from a fire because of arthritis or other 
functional disability/ and once a bum injury occurs recovery may be 
' coipplicated b^ the presence of chronic disease. In particular, the 
inhalation of smoke and the to^tic fumes of burning synthetics are 
iik^y to be more difficult for persons with pulmonary or cardiovascular 
impaimiaat. 

Waller U8) has studied the interaction of product anH human 
factors in nonhigbway injury fatalities. While there is little research 
in this area, statistical data suggest interventions to make the environ- 
men£ safer, such as building codes to make buildings less likely to Mm 
and having filammability standards for fabrics used in upholstery and 
riothing How much research effort ought to be directed toward either 
improving our understanding of the injury phenomena associated with 
bums or with coUntermeasures designed to decrease fires or their 
impact probably needs to be examined along with the research needs 
in the areas of falls and vehicular crashes, 

/ 
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Vehicnlar crashes* — Compared to what we know about other kinds of 
unintentional injury in older people we know quite a bit about road 
iBjuties. This knowledge has not contributed, much yet toward 
- improTing the quality of life for older people. 

There are 11,4 million licensed drivers 65 and older. They 
represent neariy 9 percent of all the licensed drivers in the United 
States (10). Th,e proportion of drivers 65 and older is rising in spite of 
tightening of reexamination requirements in maay states. The 
proportion of female drivers decreases sharply with age when cross 
sectional data are reviewed* bs more women begin drivii^ early that 
pattern is likely to change. Older drivers drive less, Planek reports that 
'^drivers in their ^ties begin to show a decrease in annual miles driven 
,that continues steadily in later years'*(/d). Opposing conclusions 
have been drawn about the safety of older drivers. It is true that older 
drivers have a relatively small number of crashes;^ it is also true,, 
however, that older drivers have a higher crash rate than any group 
, except the under 25 age gn>up if miles dri^^ ^ exposure is taken into 
account. Since drivers and Qot liabilities are licensed, the small absolute 
number of crashes by older drivers bears remembering. , 

In 1975, 6,700 people 66 and older died of vehicular crashes. 
That represents 12,3 percent of such fatalities for all ages, and nearly 
23 percent of alt injury fattUities for people 65 and over. Two thousand, 
or more than one-third of those vehicular crash fatalities^ were 
pedestrian deaths. 

What do we know about the characteristics of vehicular crashes 
of people over 65? In a study of 354 male and female white drivers 
ag(Kl 46 to 71, who were paneli&ts in the Duke adaptation study (de^ 
scribed elsewhere) (SO), the descriptive findings are similar to those 
reported for older drivers in other studies. Motor Vehicle Department 
records for a 3-year period were examined* Adaptation study data on 
physical health, psychological and social characteristics Vere also 
studied. For the S-'year peqod, slightly more than 15 percent had one 
or two crashes. That incidence yields for 1 year an^average rat^ of 
0,056, which compares favorably wfth the North Carolina rate of 
0-D63 for drivers 45 and over for a concurrent year (J?i),0nly 16percent 
of the drivet:s in this study (28 percent of the men and 3 percent of the 
women) estimated their annual mileage at 15,000 or more. There was 
no association between crashes and estimated miles driven, but more 
than one-third of the crash drivers said they drove less than 6,000^ miles 
per year. None of the crashes occurred between 9 p,m. and 7 a,m., 
and 81 percerft occurred between 7 a,m, and 6 p,m. Only 12 percent 
of the crashes took place in rain, and none in snow, Eighty*two percent 
of the 56 crashes took place in the driver's heme cou^ity Bnd on addi* 
tional 7 percent in the adjacent county. Most (79 percent) occurred in 
business or residential sections. Twenty-nine persons were injured in 
14 crashes, there were no immediate or delayed fatalities, but two 
crashes involved two or more vehicles. The predominant error recorded 
for these crashes ^os <lisregarding a stop sign or traffic signal or failing 
to yield (25 percent) , Only one driver was charged mth excessive speed 



associated with criksh. In only 2 of 56 crashes was ihe ftriver note<l 
to be under ihe influence of alcohol wilh ability iinpaired. In this study 
no association was found betM'een vision, hearing, cardiovascular or 
musculoskeletal impairmenl, general functional status, life cbange,or 
coping resources and roail crashes (22), Other studies have also ad- 
ilressed questions relate<l lo sensory deficits and medical impairments 
in older drivers, / 

Planek reviews liten^ture which docun^ents narrowing of ihe 
visual flelft beginning in the late Ihirties, the need for Increased illumina- 
lion rising with a^, glare sensitivity increasing begrnning.at about age 
40, and the rale ofVlark adaptation decreasing with age. Studies w^hich 
have altempted lojbrKlge the gap between those laboratory findings 
and actual drivingWrfcgmance have been very few in number and 
have had conflictiiig^nSuIts ^^), Planek cites research showing 
deficits in short*term memory^ visual discrimination, and logical inter- 
pretation of stimuli speculating that those deficiencies probably 
affect driving. 

Waller (^5) found that drivers known to have tliabetes, epilepsy, 
canliovascular disease, alcoholism a^d mental illness averaged Wice 
as many crashes peF-Hitillion mil^ of driving as control drivers with 
no known disease (data age-a*ljusted). Crancer and McMuixay on 
the other )iand, fdund no excess of crashes among drivers with a.heart 
disease license restriction; they did find higher crash rates for drivers 
with epilepsy^ fainting and other medical conditions at all ages. 
•Planek cites work by Grattan and j^eflfcoats {19)^ using British ancT 
Sviredishdata, showing incidence ratios of only I in 1,000 crashes as- 
sociated wnth suddeiv illness* In the Baker and Spi^tz study of fatally 
injuretl dnvers (^7), efteriosclerotic heart disease by autopsy was found 
with similar frequency in those drivers who were found at fault and 
those who were noti 

Since persons over 65 (as well as preschool age children and al* 
roholics in the middle years) are overrepresented in pedestrian fatalities^ 
some attention to pedestrian injuries seems indicated. The death rate 
is mucli higher for males than females and,-s^Jghtly higher for nonwhites 
than whites. IskraQt shows data lo support the statement that ^ 
pe^testrian death w^^^ lowest for married persons and highest amon^ 
widows and mda^^U^)* In a classic stufly of pedestrian injuties by 
Haddon and others those ^who were injured and killed' were^, 
on the average^ lOyears older than those injui*ed who survived*. 

Shiftingback to drivers^ we noteasimilar finding by Baker and Spitz 
(27)* In a study of 328 fatally injuped driv^^^r^sing autopsyVecojrds and 
*police recordsj they found that the proportigJv^f driyers 60 years or 
oldev was five times as high among those kill^ as among drivers who 
survived crashes, and furtl^r'that "delayed di&ath** was more common 
mnong older drivers and was associated with les^ serious injuries than in 
younpier'driverSs ' 

Where does this information about pedestrian and nonpedestrian 
motor vehicle crashes leaf! us with respect to further research? Perhaps 
additional documentation of fhe relationship ofl perceptual decrements 
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and metncal comlitioDS is in order. Beyond that, however, our further 
research should have more payoff than hajs the careful documentation 
of high risk groups In the past. Returning once more to categories of 
countennea&ure which can guide further research, we'^ill make a 
additional suggestions. An example of making tasks less demanding 
would be research leading up to reducing the complexity of the driving 
task, that would fin>t require studies in test driving or simulator condi- 
tions to describe the driving task for older persons of varying charac- 
teristics. To biy knowledge older drivers have not been used as test 
tlrivers either to influence product design or to deHne the driving task. 
With respect to environmental change, studies of transportation needs 
of the elderly will be required before informed policy decisions can be 
made about licensing older drivers. Evaluation of perceptual aids to 
older drivers might be indicated. The consequences of crashes and other 
tjpesof injury to older people needs to be studleil It has been suggested 
that an injury event for many older people is the abrupt transition 
from independence to dependence for life. 



Summary 

In summary, then, injury has be^n discussed as a nonrandom event of 
considerable consequence to older people who have high case fatality 
rates and high dysfunction and disability rates from falls, Hres and con- 
tact with hot substances, and vehicular crashes to pedestrians and 
drivers. A model for the injury cyent was presented, including cate- 
gories of countermeasures. On the assumption that identifying and test- 
ing of measures for control of health problems is the legitimate concern 
of epidemiology, and with the ktiowrledge that many times in the past 
understanding of environmental and personal influences have led to 
» elfective preventive practices even Before cause could be clearly asr 
signed, this presentation has provided only limited support for continu- 
ing identification of high risk groups and much greater support in the 
dtreetion of more applieil research directed toward evaluation of 
eountermeasures to reduce injury losses in older people. 
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, Discussion 

Siegel: Among the aged, the difference in mortality from motor vehicle 
accidents between the sexes is almost the highe^st for the leading causes 
of death* I think it is a terribly important area for research to find out 
" why the men get killed much more often th^ the women, even if you 
adiust in some way for hours of driving exposure. 

Hogne: I would like to look into that. I believe that if there is some 
sort of control for mileage, the difference washes out, 

Siegeh Miles as passengers or miles-as drivers? 

Hogne: It is very h^d to ge^ those estimatesi but I think that some- 
times the very best can get is miles driven as the driver of the vehicle, 
bXt we all know that passengers and pedestrians are also at rt^. 

Siegeh It is important. In the effort to divide or partitioa the genetic ^ 
and environmental factors, we tend to think of the accident area as' one 
that is essentially environmental even though ^^e should talk also about 
*^ the differeace in the physiologifcal ability to stand blows, in Reaction 
time, in the acuity of the senses, et cetera. 

Hogne: I think we xeally have to find^-ways of looking at both, the 
environmental effects ami the individual capabilities. 

Costa: Dr, H<^e, your eni{ihasi3 on the task of redesign seems to * 
stress man-machin^ desi^ f^eetsTI wonder if you would evaluate the 
role or coatnbuti^n of the driving style of the elderly; fof example, 
cautiousness versus the sensory motor difficulties 

Hogne: I am saying that w% do not know much about the task as it is 
perceived by older people For example, whenever there is test driving 
done for the sake of product design, when General Motors has test 
drivers come to fcelp them figure out where to put instruments on the 
instrument' panel and that practical kind of thing, they usually have 
young males. They never have old people of either sex and I think that 

^ ' seeking a redeBnition of the driving task seems to get back to the basic . 
levels of defining what the Jriving task is for oldfer people. In response 
to your question about some of the characteristics of drivers— ^these 
are ndted when drivers are cited with violations, which by and large 
are errors of omission, failure to yield, difficulty getting from one pt'ace 
to ant>ther, and not problems of high speed that other drivers have. If 
your question suggests that which sometimes has .been raised, "Do 
older people cause accidents because of the way tAay drive?" I think 

; that is perhaps not a researchaUe question. If^/the question implies 
there is something someone can do to cause an accident without 
actually being a part of it, I d6 not know any way to study that. 

Costa: Do you really think a dej*ign engineering tatik is the problem or 
do you think that there is any profit in looking at driving style? 
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Hogue: I think that the driving styles pr<iJ)ably would make a differ- 
ence. We should stop ami think about what might influence that. If 
your vision is 20/120, you. are goin<? to have a very different driving 
style when you are getting ready to do ^something like reatl a sign to 
know, which lane to get into, than if you have 20/20 vision. The design 
of road signs is sej^or people with 20/30 ami 20/40 vision; 20/30 by one 
Sjroup of engineers anil 20/40 by the other. I think that Uoes make a 
difference and it brings into play the whole area about which we need 
to know more. In applied settings, I think it is useful to know that dark 
adaptation decreases with age* but it is more useful to know what 
relevance that has to people who drive, 

Siegel; Very often, when wg are driving on a highway, wg find that the(^ 
person who is pulling out into tKe highway from a drivc\yay at a slow j| 
speed is an elderly person, Now^ thismay be related to driving style and 
for the inability of the tlriver to jutlge the speeU of the passing vehicles 
even, his/her own speed. 

Sacher: Is there a cohort factor in driving skilb? . 

Hogae; Certainly on? of the cohort factors in the general population' 
sense is when people begin driving. We know^ that the cohort that is 
dying off. now is probably the last cohort, or close to the lost large 
cohort of people, who did not drive fairly early after they c6uld drive 
at the age of 16 or 17, We also know that if people begin <lrivmg later, 
they have more difficulties fpr various reasons in being able to pass 
<lrivers' license examinations for the first time, 

Speaker;Jn ail jthese accidents or injuries, you stress that they'^are 
not productive and that we should concentrate on the, engineering . ' 
features and promote them, I would suggest that another thing you 
could ftress is that old people are educable and we should try to work 
on the person as well as the environment. 

Hogae; I do not think that I have made myself ^ clear as I had 
hoped to. I really did not mean to stress the engineering aspect, I 
really meant to encourage boking at both environmental demands 
and individual personal capabilities, I think we have been through an 
* era that has been identjfied by some people who do work in this field 
all of the time. I do not blame the victim, in which the strategy has ' 
been directed toward education and having scare messages and de- 
ff*nsive driving courscp. There is a strong discontent with continuing 
along these lines. It does not' mean not tojry to improve the perceptual 
rapacity of drivers or to <lo some education, but not to bejcontent with 
fhat, and to think about what environmental things we can do that | 
do not rely on the participation of individuals. Thai is wWt I meant to 
say, and I am jjla<f I have hail this chance to say i.t. ] 

^COBta; I would like briefly to take issue with the question of the 
nonrandom nature of injury events. There certainly is a kind of con- 
tingent nature tqj^^e evefits with some meaning to the word accident. 
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It 13 certainly not to be Inferred that all we need to do is know enough 
determiBative factors and they all will be entirely predictable. 

Hogne: I do not disagree with you; I think that was precisely one of 
the points that I was making. The mere identification of lugh risk 
groups or subgroups does not do anything to help us p#event injuries 
from happening. However, it would be profitless to even study in this 
area if it were i^ot true that injury is nonrandom. If it is a random 
event, why bother, It is going to stnke us like lighUiing or bad luck. 

Costa: Causal factors can depend oa a great many extended factors. 

Hogne; I think our ab^ity to add to control is dependent upon a 
certain amount of predictabUity or nonrandomness. 

Closjng Remarks by Chairperson George A« Sacher 

As chaiipersonj I am in the interesting situation of being a laboratory ^ 
biologist dealing with nice neat experimental problems wl^o is thrust 
into the areas of human epidemiology. It has been very mind-expandingy 
to learn what some of the biomedical correlates of human aging are. ^ 

The problem of relating the many diverse sociopsychological mani- 
festation^ of aging to the biomedical substrate of the oi^anism, which . 
we are talking about today, is probably the most important problem 
that biomedical and social gerontologists can consider. In that regardj 
this kihd of interdisciplinary experience is very important for all of us. 
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Session in 

SociaU Psycholo^cal and Functional Correlates of Aging 

Opening Remarks by Chairperson Judith Cohen, Ph. J}* 

Throughout the, day, I have been intri^eil that sessions reporting 
researrli on biological correlates of aging have also been emphasizing 
the necessary complexities of the aging process, in which biological, 
psychological^ and sociocultural areas are mixed. Whether we are 
concerned with longevity, disability, or specific causes of mortality 
like OHD or suicide, our tmderstanding of thes^ outcomes depends 
not only on biological information, but also, as we heard earlier, on 
information about the process of survival in an environmental context. 
However, I see no problem with continui ty of home o{ the ideas we have 
already discussed and the ideas we will b^ di3ctissing in thb session. The 
continuity migbt best be seen in' terms of those environmental con- 
tingencies upon wbich continued survival depends. Some of tbose con- 
tingencies^ as we have heard, are in the physical environment; othera 
are part of our social and psychological environments. 

A continuing problem, however, is that asserting that all of these 
disciplinary areas are relevant in our understanding of aging does not 
help us to see how these areas of understanding can be articulated^ 
Perhaps Increased involvement of epidemiologists in the study of 
aging can help here^ Our working definitioit of epidemiology bears ^ 
out the fact that epidemiologists have always had to work with diverse 
types of people, to help them communicate with each other, and to 
conduct interdisciplinary research of one kind or another It is just 
pcfesible that some progress c^n be made in that direction witb this 
meeting too^' 
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^ Agiitg and Suicide: Reflection of the Quality of Li^fe? 

Bobert C, AtcWey, Plu D» 

Scripps Foundation Gerontology Cent^ 
Miami University 
Oxford, OH 45056 

Suicide is an offensive but fascinating subject *to Westerners who 
see preserving our minds and bodies as a central goal of life. We have 
a' deep-seated drive to learn why suicides occur, why some of us quite 
purposefully reject what the bulk of us value most, hfe itself. As a 
topic, suicide holds a fascination for both professionals and the gaieral 
public far greater than one would expect from a cause pf death that 
seldom accounts for more than 1 to 2 percent of the total deaths in a 
population. A recent bibliography (i) lists nearly 5,000 references on 
suicide, spanning 1897 to 1970, most of them climcal studies concerned 
with why people commit suicide. Through techniques such as the 
psychological autopsy it is possible to accumulate information on the 
suicide apart from what is given on the death certificate (^). 

There have been two basic approaches to tJie study of suicide. 
^Th^ first involves clinical' studies of suicides, the second involves the 
'use of official <lemographic statistics. Neither approach is entirely 
satisfactory. Clinical studies usually have no way^o place suicide into 
a context that involves nonsuijcides as well as suioides^ Demographic 
studies, on the other hand, suffer from alack of in-depth 'information 
on both suicides and nonsuicides* Because suicide by definition requires 
knowledge of the intait of someone who is dead, both types of studies 
suffer from inadequate operational definitions of suicide. Both clinical 
and demographic studies are required^ but ttie sum of both types is 
still far short of the ideal in terms of our knowing who commits suicide 
and why. 

Tiiere is a good bit in the clinical literature about the relatif^nship. 
between age and suicide. "Howgj^, most of this literature simply 
^ assumes that suicide ra^tes are mgh amoiig older people and proceetls^ 
from there to speculate alSout why age is related to suicid^. Suicide 
among the elderly has been tied to bereavem^^nt (5), serious physical 
illness (4>, hopelessness (5>, depressiia (6), retirement (7), and or^nic 
brain disease (8). Some of these explanations fum oui to be either 
spurious or too vague to allow testing. For example, it is trije that 
/^suicide rates for males are higher following age 85 than they are eariier. 
- VSut this Cannot be used. to establish a lirSsrhetween suicide and tetire- 
jnont because suicide rates for males increase in a straight line from 
age 15 to 86. There is no 3u<l<len surge at age 65 or at any other age 
for that matter. 

^ The demographic literature on suicide contains a few cross-national 

studies of suicide rates (8, 9, 10). Only Kramer et al. (/i) have at- 
teinpte<l to use <lemograpbic data to examine systematically suicide 
rates in relation to age, by sex. They briefly examined suicide rates 
for 18 countries by age and sex for 1965 and reported that suicide rates 
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were uniformly higher for males than for fcmaleb. They ali>o found a 
general increase with age in suiciJe ratesi for males, but the u^e pattern 
in suicide rates for females was more incon:3Utent. Kramer and his 
co-workers (//) al?o Examined the change in s>uictde rates by age and 
sex for the same 18 countries from 195j to 1965. They found that in 
12 of the IS countries^ male suicide rates had increased among the age 
groups under 45 and decreased, or f,ho\ve<l ^mall increaises, among the 
age group 45 and over. Also, among the countries showing an Increa&e 
in suici^le rates for women, the most sub^^tantial rise in age-specific 
rates occurred at ages under 45. Thu;?, the general rise in suicide rates 
which occurred worldwitle from 1955 to 1965 was iriainly due to in- 
creases h. suicide rates at younger agea. This, existing studies of suicide 
need to be au^ented by f,tudies that keep suicide in a comparative 
framework ami that carefully differentiate between suicide rates with 
age for males and those for females. 

This paper will examine three topics relatal^to the epidemiology 
of tfie age pattern in suicide. 

L The sex difference in the age pattern of suicide will be docu- 
meftted using official statistics both cross-nationally and for the 
Unitetl States. , 

2. Problems to be overcome in studies of suicide will be discussed. 

3. Research and policy issues relatal to the age pattern in suicide 
will be presentetl. 4^ • 

Sex Differences in the Age Pattern of Suicide 

In this paper, suicide is defined as death that is judged by the person 
signing the ^leath certificate asi having been belf-infltcted. But how valid 
are Uie oHicitil statistics on suicide? Error can result from il) varying 
definitions of suici^le, (2) varying criteria for classifying deaths as 
suicide, (3; varying prevalence of attempts to hide sAicides. The 
crucial iiuestion for this paper is. whether there is an age or sex. bjas 
in the reporting of sulrl<ies. It^coifld be, for example, that the dechne 
in position expenenced by the elderly (IS) leads to a <lecrease in re- 
luctance to classify ileath:? as ^uiciile. It could also be argued th^t older 
people with no chddrfe living at home would be mor^ apt to be reportetl 
as suicides. However, the facts of the matter ai^e that male suicide rates 
fncreat^e steatlily across the entire age range ami that female suicide 
rates are highest precisielj when they are most likely to liave children 
still living at home. Ther? ran be no doubt that reported suicide rates 
underestimate ''real" suicide rates (13), but there is no evidence to 
indicate a bias that wouki seriously influence 'the outcome of the 
analysis presented in this paper. However, there are strong indications 
that data on suicides among blacks in the United States are too un^ 
reliable to be -tised tor analysis Accordingly, the analysis of U.S. 
4lata will be confined to the white population. " , 

'Ehree sets of data will be use*! to examine sex diflFerences in the 
age pattern of Miictde. The f\r>>i ^lata sjet consists of oflA^ial statistics 
from the World Health Organization. The data on suicide rates ^ere 
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taken from a^968 special Report of the World Health Oi^anization {1^ 
which contains suiciile rat^ by age and ^ex for 25 counirieb from 1955 
to 1966, However^ ai a control on the quality of cause of death data, 
five countries— Belgium^ France^ Greece, Italy, and Venezuela — were 
excluded ^ince they i^ho\vell more than 400 deathb per 100,000 from 
ill-defined or unclax^itted cau^ in 1966 {15), Data for age-bpecific 
death rates frofii c^iK>nic di:>ed^eb ^^e^e aUo taken from thin publication 
^13) The second data^et con^slbt^s of cross-aectional ilata on bulcide in 
the United States cjompiled by the National Center for Health Statibtics 
for the period spanning 1955 to 1968, The thinl data bet conbi^t^ of 
cohort data on suicides tabulated from vital utatliitic^ re(>ort& i?panning 
1920 to 1965, 

^Turning to the cross-national data, tables III-l and III-2 and 
figure lU-\ show the correlation between age and suicide rates, by se,\, 
for 20 countries. For males there is a n^ar-universal high, positive 
correlation between age and buicide rate;?, Japac^ and Hungary i?ho\i 
linear correlations that are depressed slightly by e,\tremely high suicide 
rates in the oldest age category. Only Po^^and bhows a modest correla- 
tion The corxelation data show Uiat despite a wide variety of initial 
levels of suicide rates (intercepts), the age slopes in suicide rates for 
males arc remailcably coniiibtent from country to countiy. Culture tkws 
appears to huve an impact on the level oj reported saicije among males 
within various conntrieSy hut venjdittle impact on tke age trend, 

,For females, on the other hand^ the situation is very different. 
Ten of the rouatries show a correlation of suicide rate with age of 0,80 
or more. Seven countries show a moderate correlation between age 
and ^iiucide rate (0,;i8 to 0,70),, and three show little eorrelation (0*19 
^ to 0.34) It is noteworthy that females in the German-speaking coun- 
tries — Fe<leral Republic of Germany, Austria, and Switzerland — show 
a consistently high correlation between age anil suicide rate, while 
those in the English-speaking countries*— Canada, United States, 
Northern Ireland, Scotland, Australia, and Xew Zealand — tend toward 
a moderate to low correlation, England and Wales being the only 
e,\ception, 

Male suicide rates are higher than female suicide rates at all ages 
in alLrotintrics for which there are adequate data. This same result 
was reported by Kramer et al, (>/), As shown in tables III-l and 
III-2 and in (jgure IIJt-1 the mean correlation between age and suicide 
raters for mal^ was 0,89 and for females 0,68. 

Tables III-l and III-2 also show that there is only a modest 
increase with a^re in the rross-national staudanlized variance wilhin 
age catefjoricSj but for both se,\es there is a substantia increase in the 
"75 and over uj;c cate^fory. Thus, overall the relationship between age 
fin<l suicide is linear. The primar>^ departures from linearity occur in 
the oldest ajje cate*;ory beraiuse of very high^uicide raters after ago 
75 in Ihin^ary and Japan for both se,\es and in the Xetherlandb among 
males. 

It has been argued often that suicide is related to chronic diseases 
{3, If, 6, i, 16, 17, 1S)\ but the evidence has been, based primarily on 
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Suicide rates by age, variabilis ia suicide rates by a^^, and con^latioa of age and ^^tticide rates fpr fqales in selected 
^ conntiies, 1963-66 



Country 



Age 



15-24 
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55-04 



65-74 
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United States 1. 



England and Wales 

North Ireland i 

Scotland ■ 

Portugal---^ 1^— 
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Swedcrfrr 

Netherlands 
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Finland 
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New Zealand 

Japan ^ 

Israel. - 
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3a 4 
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61. 6 
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.87 
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Suicide xfttes hf age, variabilHy in suicide rates by age, and correlatioa of age aad suicide rates for females ia selected 
coill]itt\es, 1963-66 
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ScotlaiKi^-^^ - - 

Portugal 

Denmark _^ , 

Norway^ 

Sw^den^ 

Netherlai^d^. ^ 

F&dend Republle of Cermany^ 

Austria-- 1 

Switzerland... ^ 

Hungary 

IjDland.---l J 

FolancI 

.Australia 7 

Now Zealand. 

Japan i. 

MeaB—^^ L - 

Variance*^ ------ -v-T— 

Standardized variance-. 



2.4 


5^6 


6.S 


9.S 


9.6 


as 


3.5 


a2B 


3.0 


7.3 


la 1 


12. 0 


ia8 


9.4 


a8 


. .41 


2.8 


7.0 


la a 


14.8 


1&4 


la 9 


15.6 


.89 


2.1 


3.4 


6.1 


7.tf 


ao 


a2 


3.2 


,44 


3.0 


6.5 


a6 


1L6 


12.6 


10t7 


6.3 


.50 


3.4 


3.5 


4.2 


&C 


7.0 


^1,0 


ia8 ' 


. 95 


5.7 


12.5 


1$.3 


25,7- 


28.4 


2a 4 


2q.4 


.70 


2.2 


2.a' 


4.9 


7.S 


7,0 


12.6 


4.8 


.65 


a 0 


12.4 


14. 0 


19,5 


17.0 


12.2 . 


a9 


,91 


L4 


4.0 


5.0 


as 


11. 4 


14.8 


13.9 


,98 


a 4 


a8 


14.7 


23.0 


24.0 


25.5 


' 25.8 


.95 


6.0 


1 


15^9 ' 


21, 3 


22. 5 


27.3 


2a6 


.98 


a 0 


la 1 


13. 1 


14.8 


16 8 


lai 


17.7 


,95 


t 12.5 


12.6 


17,0 


-2a 4 . 


2S.2 


37,5 


. 52.9 


,96 


4.9 


a4 


ia5 


19. 2 


14.2 . 


15. 1 


a.2 


.24 


3.4 


3.3 


4.3 


6.2 


6.2 ' 


5.7 ■ 


5.7 ' 


,82 


as 


12.2 


17,0 


22.6 


21,4 


ia3 


la 0 


,38 


' 3.9 


4.8 


6.8 


1^4 


. 2a 4 


14.6 


a2 


.57 


14. p 


14.5 


,ia2 


13.8 
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Figure I1M» 

Mean suicide rate, by age^ndsex^fcr 20se]e!Cte<] countrios, IdfiS-^fi. 

impressions and small numbers bf cases. Many studies suicide 
with illness through reports from people ^ho ire acQuatnted with the 
suicide victim. This sort of evidence is somev^ hai suspect, since physical 
illness may be iseen as a more socially acceptable reason for suicide 
03 compared to, other reasons. Tuckman^ Youngman and Kri^gman 
{id) coirelated, suicide rates with *leath rates from 72 diseases for a 
sample of white males age 20 to 64 in the Unitetl States ^^950. They 
argued that mortality rates are an indication of prevalence of various 
<liseases* They found that suicide xates correlated highest wi^h the 
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Table ms. . ' • ' / * 

Itegression of selected chronic disease death rates to stiicide rates '*for selected countries *, by age anj &ex, l966 



Total 

.. .. 


45-54 


5M4 


65-74 


75 aaU over 


Cam Mult.. Ri 
R * 


Oauao Mult. 

R 


Cau36 Mult. R' 
R 


Oau£e Mult. R' 
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Cause *' Mult. R' 
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A46» 

A 47,, 
A 112. 
A85» 
■A 63,, 
,A 50„ 
A70„ 



a 45 
. 60 

.«7 



.70 
.71 



a 20 
.25 
.41 
.45 
.46 
.4$ 
.49 



A 82. 
A 63. 
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A 83. 
A 85. 
A 70. 
A8i: 



a 47 
.60 
.54 
. 57 
.61 
. 64 
. 67 



a 22 "A 82.. 
.25 A70-. 
.29 A 63.. 
.32 A 47.. 
.37' A 83.. 
*41 A 112. 
.45 A 81.. 
A50„ 



.4i 

. 4a 

. 52 
. 56 
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.60" 
■ 61, 
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■21.- 

.-27 

."32 

.34 

. 36 

.37 

.45 



A ^6.. 
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A83.- 
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A47^." 
A 81.. 
A 85.. 
A 82.. 



.45 

.63 

.72" 

.78 

.84 
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.87 

.87 



a 20 
.40 
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.61 
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.74 
.75 
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A 46.. 
A 83.. 
A'^S.- 
A 63.. 
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A81.- 
A47„ 
A70.- 
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.82 
.84 
.85 
.86 
.89. 
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. 37 
.04 
. 68 
.71 
.73^ 
.74 
.79 
.81 




a 56 
.66 
. 72 
.84 
.86 



0. 31 
.44 

V 52 
.70 

*72. 



A 46 
A 47 
A 50 
A 63 
A 70 



Oancer* stomaPh 
Oancor, it^itestine 
Cancer, lung 
Diabetes 
Stro1;e ^ 



A 81 Degenerative heart disease 

A 82 Other heart disease 

A 83 HypeHenslon with heart disease 

A 85 ^Artery disease 

A J 12 Hypoplasia of the prostate 
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death rate from all c^^^^^>e^> (0,88), followei! cloj>ely by\ tuberculoiris, 
alcoholUm, ulcer of the stomach, and all fornij> of cancer. Their unitj> 
of anal^M^ were 26 'occupational ^up&. However, their ^tud^ ilid not 
take xi^o into account or explicitly examine afje as a variable, 

lu the present j>tudy, iir ^tepwi^e multiple re^jrcsblon aiiidy^l^ waa 
performtid on cauj>e of death <lata from the World Health Orj^anization , 
to o^^eha the extent to which the <leath ratei> from 10 j;hronic dt^a^es 
woulfl predict MiLCi<fe rute^ for the 20 c(Mint~riej> shown in tables HI-1 
and The anitlysi^, presented in table lll-ll, begins with the aj;e 

category 45 to 54 becaii^^e chronic Oi^^/lt^ntli tate^ tend to be in- 
^ significant before that a^e. 

Table HI-3 >\\o\\> that below a^e 65i chronic diseu^e death rates 
predict only a modest proporjion of the crObS*national variance in 
sujciile rates *0,23 to 0*45), After age 65* however, a comp<^ite of 
chronic di^ose <leath rateb l>roduces a high R-:^quare Jor both ^xes. 

Chronic, disease death rates produce a regression equatWi which 
predicts suicide rates better foe males than for females, regardless of 
age. As age increasej>, howeve iTthe sex differential declines. At age 75 
ami over there is littlejsex difference in the ability of <?hrotiic disease^ 
death rates to predict ^ucide rates. These data suggest that the lower 
average correration between age anil j>uicitle rates among females may 
J>e, in part, rekted to a lower prevalence of terminiil chromic diseases 
among'women under age'75. * i , ' 

Of course, these sort of *lata ilo not sliow that hwing chronic 
diseases causes people to commit suicide* What it doi^^s&ow is that 
those countries with relatively high ileath ratCs from chronic iliseases 
also tend to have high'suicide rates, and this is true particularly after 
age 65 for both sie\es. Some ili^ases have high illness rates, but low 
mortality rates, while others h^ve low illness rates, but high mortality 
rates. However, tor any country, the higher ,the mortality rate, for a 
given iiisease, the higher the prevalence of thaf disease, l>££rticularl^ 
terminal cases. Thus, the correlation between ileath rates from chronic 
diseases, and from suicides is a strotig ipijication that longitudinal 
stu<lies of illness ami suicide might prove fruitful. 

Table III 4 sBows the simple correlations) of the. various chronic 
disease death rates with soiicide rates by ageyand sex. In conjunction 
T ' with table HI -3, these data show that while^icide rates generally tan 
be preilicteil from a composite of chronic disease death rates, the most 
important diseases in producing that prediction change with age. For 
males, there is a decline in the importance of heart disease and an in- 
crease m the importance of cancer of the stomach, and of hypertension 
and stroke. For females, there is an increase witli increased age of the 
cohort of the importance of cancer of the stomach and stroke. 

These data suggest various ways that chronic disease may be 
related to suicide. For both men and women at age 45 to 54, suicide 
r rates are generally unrelated to particular chronic diseases, with the 
/ sing^le exception of nomlegenerative heart disease among the men. At 
V ages, 55 to 65 suicide rates begin to be related moderately to death. 

^ - , i ^ 
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rotes from several particuldF- chronic diseases among men, but not 
among u^meu- Thi* is probably related to the overall lower incutence , 
- of terminal chronic disease among womeii at this age. 

The rise in importance oj .cancer of the stomach |ind of hyper- 
tensive heart disease flfntl stroke after age 66 relates ttrt^. presumed 
* ''causes" orsuicide. It is generally assumed tfiat people with hopeless 
md painfiJ prognoses are attraclj&d to suicide- Tlie link between death 
rates from cancer of the stomach an<l*suicide rates suggest that this 
hypothesis; applies most strongly after age 65. It is also often assumed 
that suicides do not have their wits about them, that the usual impulse 
controls have .failed. The correlation of high rates of death f/om hyper- 
tension* and strode,-* diseases which in their later stages tend td prottuee 

Table m-4. ' . . ' ' . , 

Correlatiom-of Math rates from selected. cnroniic diseases with suicide 
r&tes fdr*selected countries,* by age and sex, 19&6 

^ Cause , "Total 45-54 55-04 - 05^74 ?5'^n<^ 

• - ^ over 
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Cancer, intestine 
Cancer, hin^ * 
Din betes 
Stroke 
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A 81 jJDe generative ti^eart disease 

A 82 (^h^r heart disease 

A 33 Hypertension with hc^rt disease 

A $5 Artery disease 

A 112 l[yperplasi& of the pro9tnte 
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markej uubceptibUity to 'Meprebsion/* wouUl ,^eem to laiUcate th*at 
there is a po^ible orgaaic ba^is (or %h\i^ I'S^motioaar^ factor after age 
65^ bulE aot before. Theu© aaal^&eb ar^ purely upoculation atitl sugges- 
tion. However, they do mdicate some prQmisjng (.Ut^ectionik that could 
be used to explore relations between health andsuicidtf! 

To relate^the age pattern in suicide to the degree of urbanization 
and indusitrialization, the percentage of the population classified as 
urban ami per capita groi^ national product were tak^ as indicators. 
Tabbies III-5 and dhow the relationships among the correlation 

of age aUfl suicide rate^ by sex, antl the percentage of the population 
residing in urban area^,,and per capita GXP for 20 countries. For* 
males, there is a mikt ^o^itive association between the degree of urbani- 



Table III-5: ^ 

Correlation between age, and suici^le raJte formates, percent urban and 
per capita gross national product, for selected countries, l&d6 
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Portugal. _ 0. 99 

Switzerland - , . - ,99 

Rnglarul and Wales ^ J.^ .99 # 

United States, - CTT^, , .99 

t'ederal Ecpubtlc of Germany. . - : .96 

"Isritet77-T7^. ,T^ '-7v*-r * . 06 

Denmark ..^ . 94 

Austria .93 

Ketherlands _ . .93 

Australia ,91 

Sweden . * .90 

Scotland .89 

Northern Ireland _ ,89 

New Zealand " . 88 

Japan. _. _ ' . 87 

Hungary _ - .87 

Canada ,84 

Finland . 80 

Norwray " ,80 

Poland..., . 42 

^ I 

' Ftora menatitrnd iJank for lUe^ftrUftion and Dmhpmfntt t9C€ 

•im 
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- zation, and the CQrrelation between ag^ ami smei<le rates* There is no 
^relationship between'per capita GNP and t^e correlation .between age 

"^ml- suicide'^te. For females, th^re is a- inild ntgq^iive association 
betweei) degree 'of urbanisation; and the correlation between age and 
suicide rat^. There is a nio<lerately high negatue relationship (—0.71) 
between per capita GXP and the correlation bot\ceen jEtge and suicide 
rates. 

From these data, it appears that the age pattern in suicidfi rates is^ 
related to over^I ecfinomic factors ohly among females. This relation- 
ship needs further scrutiny, A Jikely place to look would be the rela- 
tionship between per capita GNP and the prevalence of terminal chronic 
disease, especially at the "older ages. If per capita- GXP <lepresses 

Table " 

Correlation between age and suicide rate for females^ percent urban and 
" per capita g9t>^,national product^ for selected countries, 1966 ^ 
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Country without- urban* GNP* 

* cide rate ' 
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chronic ill^ea^e mte»atoUler ageb fqr women, as one might well suspect 
that it might, then i(j:ouUl destroy the cojTelation between l£|e and 
the suicide rated as ^ell. 

Urbanisation af^arentty has httle impact on the correlation be- 
tween age and suicide mien for either i^x, but what effect it does have 
is in opposite directions, A high correlation between age and suicide 
rates tends to be associated with a high degree of urbanization for 
males, but among females a low decree of urbanization is asso^ated 
with a high correlatibn between age and suicide rates. Again, it may 
be possible in future research to tinl^hese data for females to the im- 
pact oAirbanizatiou on terminal chrmc <liseas«s. 

The^e cross-national data have some obvious, implications for the 
study of suicide. The consistent linear relationship between ^ge and 
sdicide ftteto !^uggefat!^ a po^lble organic basis to suicide which deserves 
more attention than thi!^ po^ibility hos received in the past. Longitu- 
dinal i^tudi^ otdiagno^ed terminal chronic disease cases would seem' to 
bQ a particularly fruitful course foe future inquity. 

We will now turn to the U,S, data to see'what has been ha^)peTung 
to the age pattcfhi in suicide over time. Table III-7 shows that for the 
white population, there was little change from 1955 to 1966 in the cor- 
relation between age and ^^uicide rates among males, whil^ there was a 
sharp decline in the correlation between age and suicide rates for fe- 
males. For both men and women, suicide rates have risen in the younger 
age categories and dechne<l among the older categories. This pheno- 
menon has been attributed to the alienation of youth and to better 
programs for the elderly. Jrt that is the case, then these conditions must 
apply worldwide since Kramer, et ah (//) observed this same pattern 
among 18 countries, , ^ ^ 

Age-specific suicide rates are consistently higher for men than for 
women. This also was true, without e,xception for the 20 countries in the 
earlier analysis, 

fhese data say raou^about what: docs not produce high suicide 
rates than about what does. For one thing, there is obviously ho surge 
an suicides in the age category in which ^retirement usually' occurs (Q5. 
to 74), for either sex. Even if one looks at' the 66 to 69 age cajt^i^, 
there is, if anything, a slight depression of suicide rates in the ^ to 74^ 
age category in comparison with the regression line. Most women en- 
counter the empty nest between age 45 and age 54, There is no surge 
in suicide rates associateil with this age c^jbgory. The empty nest does 
not appear to influence the suicide rates in any significant way. In fact, 
although ours i9 a highly age-graded society, there are no discernible 
sudden surges or declines in suicide rates connected with age. Yet among 
males^ the relation between age and suicide is universal. 

In an attempt 4o pursue the case further, data were compiled oh 
suicide rates of i^even 5-*year birth cohort&>. Beginning with 1920, the 
seven cohorts \\cro followed through tlie vital statistics records to 1965, 
The results are presenteil in fable III-8, From these data, several addi- 

\ . ■ . 
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Table ^ 

Suickle rates by age and sex ami correlation of suicide rates with age, 
by sex: United States, l955-l968 (for whites) 



All \ • 75 and 

agea 15-24 25-34 35--44 45-54 55-04 65-74 over r 
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tional facts emenre. First, the age-specific ^iuci<le rates have generally 
increase^t at >ounger ag:ei> and <)ccHneil at olu^r a^es for successive co* 
horts for both sexes, Seconil, the relation between age, sex, and tuicid^ 
rates obsen'ett in table 111*7 for cross-sectional <lata holds in table 
JII-S for cohort sequential <lata. This means, of course, that we can 
hffve moreialth m our general IjtatlSh that age l^ear^ a htronge^ rektioir- 
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ship to suicide among mule^ than amon^ female^. We aUo non kno\^ 
from table III-8 that the increase in suicide rateij .at jounger ages 
began in the i930^s ^li<l the tlecllne in sulcule rates at oUler ages. 
Thus, the roots of the cauises for thcbe patterns mu^t be marched out 
in the socia] eonditions of the 1930'^ and not the l960's as has been 
widely suggested. 

The cohort sequential data in table 111-8 also allow us to examine 
changes in age-specific suicide ratey both in the context of the suicide 
history of specific birth cohorts and In the context of various historical 
periods. Only males were used because the variability among females 
was too low for toeaningful analysis. Figure shows that for males 
an increment in suici^le rates with age is generally present for each 
4nea9urement point from 1920 to 1965. The increa^ie in suicide rates 
with age within cohorts is ako obvious. Not so obvious, is the impact of 
contemporaneous events on the range of variation of suicide rates by 
age. In 1925, the range in suicide rates for the seven cohorts was lOJ 
to 4L0, or 30.3 suicides per 100,000. In 1930 the spread was 19.2 to 
'67.4, or 48.2 per 100,000; By 1940, the spread was back down to 29.2, 
and it stayed in the 1920V through i95o, the last date for which we 
have information on ail seven cohorts. Thus, the decade of the i930*s 
produced an expansion of range of variation among the seven cohorts 
in suicide rates ^by age which was atypical either before or after that 
decade. Another not so obvious point from figure 111-2 i!> what appears 
to be a leveling off of suicide rat<^s for the younger cohorts since 1955. 

From the data presented in thi^ paper, it appears that the direct 
relationship between age and suicide rates among males is not the 
product of any particular culture or of any ongoing events in the society. 
These factors influence the general level of reported suicides, but not 
the relationship between age and suicide rates. Neither is it a statistical 
artifact since the relationship holds over time in cross*national, cohort 
sequential, and cros&-sectiona] data. 

Thus, aging represents a consistent factor in suicide among men 
but not among women, l^ter in this paper some suggestions will be 
given for research to learn uhy this sex tlifference occurs. Certainly, 
the steady increase in suicide rates for males across the entire life span 
indicates that this factor must be given consideration in any 9verall 
approach to the epidemiology of aging. 

Future Research 

Research <jn suicide an*l aging faces even more problems than do ^tudie^ 
of suicide ^ general. The moi^t difRcult problem Is to differentiate the 
following (Categories. (1) Persons who died of other causes, (2) persons 
who overtly acted to kill themselves, (3) persons who by not acting 
(eating, taking medication, etc.) willfully died, and ^4) persons who by 
fll-advised action oi^ Inaction unintentionclly killed themselves, (^nly 
categories 2 and ^ ftre ''true" suicides. At the present^ time we have 
few clues tts to the magnitude of categories 2^ 3, and 4. 
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More wulesproftd iit^e of pi^^cholu^'icul autoi>^ie^ woiiUl certainty 
help dutu quality problom^ a ^reat deui, Eou^LtiidLiial *luta ^^ti> could 
be analyzed to lielp e^tdblii^h temporal 55e<tuence in relating health 
probtemi^ to suicide. ^ 

The main faihn^ of existing studies of suicide is their unidiscipli- 
nar>' focus. Studies generally ^tress^ either ps> chological factors or f^ocial 
factors. *^ a re^^uU, no ^^tudies have been done that addre^ the rela- 
iit^ influence of physical, i^ocidl, and psjchologlcal factors in the etiology 
of siuckIc, . 

Models that emphasi/c multiple causes anil multidiscipHnary 
metho<lolog> and theory will l>o neces?&arj" to tinravel the various un- 
knowns that pervade the literature on suicide. On the physical side it 
would he Uiieful to kno\v how biochemical changes in neurotransmis- 
sion influence impulse control and Miicide, We also need to Jmowhow 
vftriotjs diseases relate to eventual buicide. Is f^uiciile among older ni^r* 
related to higher incidences of functional disability? It would also be 
usefid to know the role that medication plays in suicide. Are sui<ydes 
more often taking particular medications compared to nonsuicides? 

()n the social side, we neeil to get away from general caui>al models, 
Anomie, egoism, altruism, or fatdli^m may imleeil be related to suicide 
among ohler people, hwi concrtte ^Uuaiiofis need to be identified that 
predi<ipose people to f^uiciile whether or not these situations operate 
through the trailitional Durkheimian variable^. In explaining the sex 
difference iu the a^-pattero of siiicule, it might be useful to consider 
whether widowers who <ommit suiciile become, isolates prior to suicide. 
Is ^uici<le dmong older men relate<l to a reluctance to accept physical 
depen<lency'* Is suiciile among ohier men related to a tendency to mis- 
manage' medication? These ftf^ but a feiy of the specific social factors 
that could be considereih 

World view is .a sociocultural factor worth considering in suicide 
researrlL Certainly a person who bolioves that physical death is mean- 
inglest; is not under the ^ame constraint against suicide that controls 
someone \v'ho believes that death represents the end of everything. 

Psychological faclont in^Miicide research need to be? expande<l to 
mclude morjp interaction with physical and social factors as paths in 
arriving at states such as sniri<lal depression. ^ ^ 

Krom a policy point of view, there are two issues that are centra^ 
to research on, suicide and aging. The first is to get estimates of the 
^*tnie" rates of suicide that include both active and pab5>ive suicides. 
The second is to place suici<le into a context of social escape* To the 
extent that suicide represents escape from a low-<(uahty hfe, it needs 
to be included ^ an overall framework that includes alcohol drug 
abuse, the two other main escape routes in Ajmerican society, IVcould 
very well he that self-vlestmctive behavior is a much more prevalent 
reaction to a low-quality hfe than looking at suicide alone would indi- 
cate Knowled^ on Ihe^e i^ues will tell us more about whether research 
on suici<le and aging should a high priority. 
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Discussion 

Ctesta: I would like to address my comments to table III-7 showing 
the age and sex (tifFeren7:es in relation to suicide rates tind possibly 
suggesting the relationship to the midlife crises. 

If there isatnidlifecrises that we hear a lot about today, it c^aii)ly 
docs not seem to be manifest in the data for the males .where there is 
a b(Aiufi[tilIy linear relationship with age. I <]q not want to make a 
mountain out of a couple of percentage points difference but it looks like 
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^ the interval 45 to 54 is a rather nice mode for females and that is cloj^e 
to that area. - * ^ 

Atcbley: That is true in the older cohorts but you will not jind it in 
the latest one. If you look at table III~7 at the top of the diaf^onal, yoHi 
* * will see a difTetent pattern. You do have that kind of little hump in 
the middle for the oldest cohort at the bottom diagonal> but it .dis* 
appears as you go up in the' cohort structure. That leads mo to believe 
that it j£ a pasf^ing factor. I think that you would" have to m^ake a 
moimtaiy^out of a <;mall percentage point in order tc^draw your con- 
clusions about midlife crises and suicide from these data. 

CoBta: The safest interpretation would be that, if there is a midlife 
crisis, it does not express itself in differential suicide. i:ates 'of those 
nations. *^ * 

WaldroiL: It could be proposed that women are more successful «at 
using a suicide attempt as a, pica for help, kind of a last ditch ptea for 
help, and m^n are unabld to plea for help in this way and instead act- 
ually kill themselves. * . 

Siegel: But the data are cohfounded^by the fact that you have failed 
attempts which succeed amod^Hhe women. 

Cohen: You also have bias of Another kind which is that women are 
more likely to still be connecte<l to those who will not*rcport their 
^ deaths as suicides ^r who will try to dis^tse them» in cmU'ast to iso- 
* lated men whose deaths wilLmore likely be reported as^icides. ^ 

Siegel: That is an important question. 

Atcbley: Which bring^.us back to the idea, to what extent are suicicles 
accidents? TVhen,you have advanced technology, there may not be 
good data on ,the ^iypes of methods that are chose!!. For examplf^^ if 
what is reported assuieidainolder menisteally the result of depression , 
brought on by medteation^ then the death may actually be the result of 
an unintentional overdose* There is some \vork that is bein^ done with 
p^chologic^ alitopsy materials to try to xlifTcrcntiat^ suicides from 
accidents lhat appear tcr be suicides, but not really anything iBat can 
. answer your question. *' 

Adeltnan: Is it tme that women are less inclined to'setf destnictton or 
am I to consider that they are less successful in accomplishing this? 

AtcJU^: Well, the literature that I have read docs indicate that males, C 
when they do choose to commit sujcide^ choose more foolproof methods. * 

Gntenberg : Oould you explain thaC mope? Arc you making distinctions 
between atteippted suicide and suicide? 

Atcbleyr The qui^stion was, "Is it that female are just less inclined 
to be suicidal or is it that they are just less effective in carrying out 
thHr intent?" I really cannot answer the question, although the statis- 
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tics sh<3tw that there are more attempCb among fenialei>, bat there are 
iijore successes amoBg males, 

Crvtenberg: So whj'Jo^ou view these attempts a^real serious attempts' 
I mean attempted suicide U ^ diifereDt phenotnenom altogether tnan 
suicide. 

AtcUey: Yes^ I know. The data on attempts are not classified 
serious- 

Palmore: It ^emi> to mc your figure 111-2 U a cla&^ic illustration of the 
problem of dj^entajiglin^ aget period, and cohort effecls. Now specifi- 
cally, you staid that there U a crotos sectional difference at all age periods 
with which I will go along, generally^ but I thought you also said that 
there was a longitudinal increase with ageun each cohort. Now, I do 
not see that for the top three, certainly, or even four cohorts. It looks 
like beyond 1935 an^ ld^O» it just bounces up and down, 

AtcUey: Whfit happened was that the depres^^^on expanded the range 
l)ut after tlie depre^^ion it came back down to the former trend. 

Palmore: Tou could i>ay the oppoMte, that for the top three cohorts 
there was no increase in suicide after 1930 or 1935, 

AtcUey: Yes, but it make^^ more i^en^ given the whole pattern of data 
to say that if the period effect reduced the difference at that point, that 
the'general pattern is one of linear increase. 

Sacber: NieU^cKe once said that the thought of suicide was the only 
thing that got*him through a bad night. To what extent is the con- 
templation of suicide related to the actual completion of the act? 

AtcUey: I do not know, I have not seen any research to identify people 
who.have contemplated suicide', / 

KMneU } am wondering^ having done a fair numW/of death certifi- 
cations^ my lifetiipe» how l^rge a role variation in death certification 
practices play in determining what percentage of actual suicides get 
, reco;rded. Does this vary by age, by seXj and by country? 

Coben: There jw pretty good research on this and jt varies by all of 
ythose anti by areaj literally county to county, acconling to the^practtces 
of the coroner and the investigational ability available, prevailing 
cultural nornis^ and other factors. 

, Kannel: I would think i>o, and by ethnic origin and religious group. 

Coben: And there fc* a huge ^ex dilference. I cannot point that out too 
strongly, ^omcn are^uch less likely^ to be classified as suicides, 

Atcbl&y: The aex difference operates^in the opposite' direction, though, * 
in the pattern that I showed here. 
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Cohen: N'o, if you ^ume that there is underreporting for women, the 
differontiat rates between women uni[ men woulJ increas>e, I think that 
is happening over time; that the differential is changing, 

Atehley: Yes, the differential is changing; that it> tnie, but it is inter- 
^ting that thesuieide rates for females are down. 

&ody : Sinee aleoliolism is veri- heavily acrx ilependent, how would your 
pattern be inihieneed if you subtracted out the alcoholics? ^ 

Attbley: Among older people who attempUnl Miicide were those who 
had high inoidonee of aiconol and drug problems prior to thoir attempt. 
As fur as the exaet proportions and probabilities, I ilo not think that \ 
wc have the information to gauge that at t^is point 

Brody: There k a fair amount of data on cWs and there is a very 
strong difforenee between the sexes for alcolioL What i am suggesting * 
is that it is an independent variable with the same pattern. Perhaps 
clarifieation of that would reduce the iHffcrcnces among the majority 
of suicides,^ 

Cohen : I think that part of the problem \^ the confounding one between 
aleohol as an indicator of a chronic behavioral condition and alcohol 
use immediately prior to and as a prcopitant to the suicidal act. 

Siegei: ?>ome year* ago at t^ie planning meeting for the establishment 
of \IC*HD, I made the comment that one of the most important goals 
of the agonoy should be that every child should be bom wanted and 
well insofal as possible. Now, I think that XiA, particularly, oaght to 
get into the researeh on the bioethics of dying as a special field and 
should consider the whole area of the "right to die,^uicide education 
ami f>lanning, and the allocation of scarce resources for treatment of 
?5trioiife illness. That is to say, we should explore the proposition that 
everyone has the right to die as well as to live. 

Atcfaley: There wa« an ijiterenting excerpt from a death note, a suicide 
note of a woman author who said, ''what I atn doing right now is 
evaluating my life. Seeing no future of anything but misery, I am 
exercising my most fundamental right, the right to end my life.** 

Siegei: After I made a public statement about Uie problem of allocating 
searoe resourees in the health area, I receive* a disturbing but very 
thoughtful anonymous letter from a widow giving some reflections on 
the matter She said that she has spent many miserable years as a widow 
and wished that she had had the "guts" to commit suicide when "it" 
fii|t happened. I do not offer this as an example of what ought to 
encourage people to do^ buf^rather as an illustration of the kinds of 
pressures and concerns that affect our ohler populat on and of the fact 
that many would elaim suicide as a right under certain conditions. 
Older people may perceive this issue differently from younger persons. 
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Why do women live longer than men? An analysis of this question for 
the eontemporary Unitea States has demonstrated that the sex differ- 
ence in mortality is due primarily to coronary heart disease and a 
number of behavioral causes of death (t^ 0). Because coronary heart ' 
disease plays such a major role, the causes of sex differences in coronary 
heart disease are probed in greater depth in this paper iFinally, addi^ 
tionai insight into the causes of sex differences in mortality is provided 
by analyses of cross^ultural and historical variation jn sex mortality 
ratios, . * / * 

Mortality in the Contemporary United States 

^ the United States, the life expectancy of a baby boy at birth is 68 ^ 
years, 8 y^rs shorter than that of a baby girl (/) , Which causes of death 
are responsible for this sex difference in longevity? The major causes 
of dealii for which male mort^ity is at least twice as high as female 
mortality are accidents^ suicide^ cirrhosis of the liver^ lung, cancer^ 
envphysema and coronary heart disease (table III-^). For each of 
these causes of de^th^ a person ^s risk is strongly influenced by his or 
her behavior. In each case^ behaviors which are more common among 
males'contribute to their elevated mortality (1^ Sf). 

' Specifl^y, cancers of the respjratoiy ^tem an^ emphysema 
and other bronchopulmonaTy diseases are more common in men 
primarily because men smoke cigarettes more In addition^ approxi- 
mately one-fourth of men'^s lung cancer deaths may be due to exposure 
to industrial carcinogens on the job. Cirrhosis of the liver and fatal 
motor vehicle accidents are more common in men in pa|*t becaitse men 
consume more alcohol than women Similarly^ men appear to hav» 
less safe driving habits. Gather types of accidents which are more common 
for men include principally work accidents^ drowning? and gun acci* 
dents (^), Men have higher suicide rates than women in part because 
they use guns more oftea (as opposed to poison^^ which are oft^nless 
lethal) and probably' also because they experience more stresses related 
to unemployment. Taken together these causes of death with major 
behavioral components are responsible for^ third of men^s excess 
mortality over that of women $)> , * * 

, 

* I am happy to tfumk Joe ^er for hfs mest generoua help fn devdopiiig ideas 
and locating data that IliavQ used in this paps', Cathy McPherson for able tecttpicol 
ftSfftetaucer and Robert Factor and Peter Sterllag for helpful comments on aa 
eodier draft of the manudcdpt. * 
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Table 111-9. 

Major causes of higher mortality in men 



mortality 
ratio ^ 


Cause of death 


Male death 
-rate* 


Female death 
rale* 


5. 9 


Matignaot neoplasm of respiratory 








system, not specified as ^conUary. _ 


50. 1 


as 


4 9 


Other l>ronehopu1monie disease (71 








percent emphysema) j*. 


24 4 


5. 0 


2.8, 




30.4 


14 2 


2.7 


Suicide 


15,7 


5,8 


2. 4 




41. 1 


17.4 




Cirrhosis of liver _ 


18.5 


9. 1 


2. 0 


.^Vrteriosclerotic heart <lisease, includ- 










357. 0 


me 


1.6 




1, 081. 7 


657, 0 



This tAble lists all causes of death which haU a sex mortality ratio of 2 or more 
and T*ere re3ponsiJ>lt^ A>r at least 1 percent wf all di>ath^ m the United States in 
. 1967, These Causes death nere resp^nsthU f^r thrt^(>i|iiartcrs4ff the avx ilifTercntial 
in m^rtalitjr. ^See refereiice 1 rtpriiited With pvrmi^siun from the Journal ot Human 
Stress). 

1 Th« 3«x mortality ratio Is th« nth of mole to female 4«ath ni&$. 
^ Dt»Xh3 PMT iCOiOOp poputaiKrn [>er ye^r 

' FmdsI? JeaUi fau^ ha^^ bv«ii ««ev«atiuU?<l iiauiit iht «R«-3£KH.in« deaUi rn.^ for (tmAlea tbe Af« dJ)^ 
' mttulivh Uft luaJi/n tvcukrU^H ilib deaiti mu^ wtitcti nuuUl {ot 4i v^^fjuliktiuii ol females that had 

Uie ^ama «g« duftntdUuti w Pf?pul4tiutt rhui Uic niah> lutd lemaU <]eatU rates ai« d^ily com 

|wat»Jo aad ara not afTeet^d by tht Ughtr pfopoctioa ol females at otdtr ^iits 



Forty percent of the sex illfference in mortality is Jue to arterios- 
clerotic heart disease, which is twice as high for men as for women. 
One reoiion why men suffer more coronary heart ili^a^o than women 
i;* that men ^moke more (1)- In adilitton, men display the hard -driving, 
rushed* competitive t^pe A or coronaiy 'prone behavior pattern more 
often than women (5), and this behavior pattern is associated with a, 
substantially elevated risk of coronary heart disease. . 

Overall, then, a thinl of the sex differential in mortality in the 
United States has been found to be dueVc mccid e iitt>, s g iclde, ^:iirho- 
sis of the liver, lung cancer and emphy^ma* each of which has major 
"behavioral c^ mponenre. Cigarette smoking and the hard-driving 
coronary -proLo behavic^ pattern contribute to a higher rate of coronary 
heart disease uuion^ men, and coronary heart dhtedae is responsible for 
40 percent of ti^e sex difference in mortality (1). 

Causes of Sex Dififetence in CHD 

One cause of women s lower risk of coronary heart disease may be a 
protective effect of female se\ hormones. Results have been incon- 
sistent, but Anajorit> of the available studies report that after oophorec- 
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tomy or natural menoprtibe woitieit have an increai>ed ri^k of aii^jiaa 
pectoris, inyorantial infim tioti or clim< al coronarj heart dii>eat>e li, 4)^ 
Tarrent datii tlo not (>er»ut. a quantitative et>tiniate of the strength 
of this elFeet, but the incidence of coi'onary heart di^eaiie in post- 
inpiiopaiisal women appeai-b to l>e intermediate between the inciilence 
in men and in premenopausal women of the =>ame age Wil 5)- These 
{lata must he interpreted with eauti<^ heotUM^ of Mihstantial metho*^ 
\ {loloi:ioal problems, ^irh a=> the failure to distrngtiish women who have 
r had only their iiteru» i-emoved from those who have had both ovaries 
removed (/, J) After oophorectomy, replacement therapy witli estro- 
gens may rediire tlir^risk of clinical coronary heart diseasd althoujrh 
again the fimlinj^*; have not been consistent (i). 

Estvojren therapy m- menstruating women and in men usually 
produces an uicr^amd risk of coroiiary heai't di^eiise. This result can 
he aiulerstoo<t in hj^ht of tlie multiple effects of estrofjemi, inctudin^ 
enhance<l thrombotic processes Studies of es>trojien Icvel:^ m younj^ 
men who have Mdfered a myocardial infarction h'ay^ produced mcon- 
sistent results. One study reports elevated le\'els of.estroijens and a 
variety of bodily symptoms as^ciated with elevatcil estrojren levels t^). 
In oomrast, other workers report no elevation in estroiren levels (7) 
and an jnconsistent tendency to ftbjrhtly moi-e masculine body buihl 
f^) for men who have experi*?nced a myocardial infarction. Thus the 
available ev[dence su^rjrests that estrofjens do not reduce the risk of 
roronary heart <hsease m men, althon<;h they may do m> in women. 

The mechanisms by which estroirens may <lecrease the risk of 
coronary heart ihsease in women i-emain- unclear. Studies of athero- 
solero.sis following; oophorectomv' have yiehled ^(iirhly variable results 
which suj^;:est that oophorertomy may lead to increased coronary 
atherosclero.sis, though possibly only w ith a lajr of a <lecadc or more 
fif-t2). The {lecrease in tiex hormone levels at menopause seems to be 
assoeiatejl with an merease in ^jerum cholesterol levels, but not in other 
<itandard risk faetorsv for coronary heart disease (tS). A protective 
effect of female sex hormones would appear to involve primarily 
physiolo^rieal chancres not reflected in the standard risk factors (4, tit 
1^) tn summary, endo^etiotis female hormones appear lo reduce the 
ri*^k of coronary heart disease, but the mofcnitude of the effect and the 
mechanism remain unclean 

A survey of sex <lifFerenees in arteriosclerotic heart disease in 
<lifFerent countries supports the hypothesis that the sex <lifFerem;es may 
* he ^lue in part to hereflitary factors sueh as se\ hormones* men's death 
rHtes fjfl* arteriosclerotic heart disease arc hiphcr than women's in 
almost every roUntry studied (16, 17)^ On the other hand, international 
data alf!o indicate that cultural factors make an important contribution 
to the difference in arterioscleroticJicart disease. The sex mortality 
I ratio varie?^ widely, from 0,Ovn Honduras and LO in Ouatamala to 2.1 
in f^anada ami the Ignited Jwates among American countries and 
from l.^ m Greece and IIun^;ary to 2.1 ir\ Finland, France, and Bel(?ium 
amonpf European countries (17). 



ERIC 



17 G 



J 



i 166 ^ - I Epidemiotogy of S^^xg 



Further iOiii^ht juto the eaubeu of the &ex itLfTerenee in coronary 
heart JL^euhe \^ proviileii by the striking contrtii^t between the Trntternss 
of »eA tlifferencei^ for toronarv heart tll;>eai>o anJ for t^o other major 
cftntiovu;»< iilar Ji^eu^b, [iamel>, h>perten&ioii auJ vn^tuhir le^^ion^ of 
the central nervous >y;>tem or stroke. Sex mortality ratiOb are, much 
ioTAer for h}[>erten;>ivo heart ili>ea&e anJ ^troko than for eoromiry heart 
tliseabe— LO anil K2 coniparetl to 2.0 \\\ the Unitell States \{orbid- 
it> Jata >ho\\ the ;>ame patteni of !^maller sex Jiffereriie> for stroke anj 
^ h>perten;>ion than^for torouury heart Ji&eai>e (figure III-:!). Iiji inter- 
national Jatu, there a Miiiilar contract bet\\een the ^ex mortahty 
ration < iteii above for Loroiiar> heart 4hbea:»e anj the ^ex mortahtv ration 
for hypertension, whiih ran^e from ajow of 0,5 m FinlanJ tp a high 
of only L5 in ('e>lon. The ^ex mortality ratip for stroke ran^ from 0.0 
in a <lozen.Jlffcrent countries to L4r in Ceylon auj Japan {IB^ !7). 
Another.con trust is that tlie sex mortality rat;jos/or hypertension and 
for stroke are not correlate^ w itii economic ilevclopmerft, \\ liile the sex 
mortality ratios for arteriobclerotir lieart disease are (iS-W). Death 
rates for stroke have declined for both niale^ and females in the United 
States sjnc** the bepnnin^ of the 20th,century \\ 1th only a slight Increabe 
in sCA mortality ratiob^ in marked contract to the rising male death rate±j 
and rising ^ex mortality raticte for coronary^ heart di&ease (20). All these 
obbervation> su^i^es^t that the factors primarily rebponsiblo for the bex 
differential in coronary heart disease muiit be racton> which have^ittle 
-impact on hypertension and stroke, 

In this connection, it^ a, of special iniereijt that the hanl-drivinj; 
coronary -prone behav ior pattern increases mei\\*) risk of coronary heart 
di^ea^se^ but does not i^ignificantly incre^e their rlbk of hypertension 
or Uroke (3t, Zy/^mbki,- pei-sonurl communication). In ad<lition, 
clj^arette >moKln^ by men rebult^ in a t^reaterjjiereaije in their risk of 
coronary he^rt dibea^ than of hypertension or >troke {^2). Both the 
coronary-prone behavior pattern ^^3) and cigarette bmokin^ (^4) 
have been linked to increabeil atherosclerosis of the corOnary arteries. 
As would be expected, men in the United Stat^y have i^ubstantially 
more severe coronary atlier^clen)iii> than do w omen (fii^ure 111-3). Sex 
differenceii in coronary atherosclerosis are mm.h >maller in som<* other 
societies i2S^^6)y as would be expected if behavioral factors .i*uch 
ay the coronary -prone behavior pattern an<l smoking; aixj the pri- 
mary cau>e9 of this sex difference. Thus, the^e new data corroborate 
previously presented evidence it) for the importance of men's higher 
levei;> of coronary -prone behavior pattern anil bmokinjj ai» causes of 
the sex difference in coronary heart disease. . ' 

Detailed data from one larsie sample in the Unite<l States allow a 
more precise characterization of the contribution of cigarette smoking 
to the sex difference in coronary heart disease mortality [22). Depeml- 
ing on the age group, approximately one-quarter to three-fifths of the 
sex differenre in coronary heart disease is relateil to cigarette bmoking 
Ctable III-IO). The contribution of dgarette smoking has ^everal com- 
ponenUa. more men than iftomen smoke c igaretteh, male .smokers bmoke 
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Sex Differences in Cardiovaecuiar Morbidity 




Figure 111^ . 

S^x diffen^ttm in cardiovascular morbicfity in the United States, Sex differences are 
partirubirly large for myocardial infarctions and for severe xLtherosclerosis of the 
ooronaty arteries. (The incidence data are from the Fmmingham Heart Btudy ^57), 
Data on atherosclerosis are for a sample from Miancsota (iS), Cholesterol and 
blood pressure data are for U.S^ national samples (39, 70)), 

more cigarettes, more of each cigarette and cigiirettes^mth higher tar 
content; men inhale n\ore; and men may be more i;>usce|^ible to a given 
dosfige pattern of cigarette smoking (S2j S?^ 28), These effo^cts are so 
Confounded th&t it is impossible to make an accurate estimate of the 
indepetideht contribution of each factor. However, an initial analysis 
of the' data indicates that sex differences in fche prevalence of cigarette 
fimokinp: make a relatively large contribution at oldp^ages and that 
other factors' appear to be more important at younger ages (table 
III-IO); ^ ^' ^ ' - , 

To summanze, female W hormoibs appear to protlict them to 
some extent against coronary heart disease* Evidence^ that both genetic 
and cultural factors contribute to the sex difference in x;oronary heart 
disease is provided by international datti, men have higher death rates 
in almost ail countriS%^ but the size of the sex difference is highly vari- 
' able Two Xmm of evidence lend furthef support to the argument that 
the coronaryJprone behavior pattern and cigarette smoking are major 
causes of the sex differential in coronary heart disease. Both of these 
behavioral rauses would be expected to produce sex differences in 
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T^ble in-lO. 

Eelationship of sex differences in coronar^^ heart disease mortality to 
icigaratte smoking 



Sex ftifferences death rates for f Ago 

coronary ti^rt disease ^ 



7^ 



45-54 55-64 65-74 



Total sex differencenmale minus female <Jeath 



-rates) y--,, 

Sex difference unrelated to smoking (male 


2^1 


$34 


976 






minus female death rates for non^mokers)- 


117 


379 


747 


Sex difference related to smoking -.JV 


174 


255 


229 


Sex difference elated to greater preval'ecfee of 








cigarette smoking in men / 








Minimum estimate: sex difference in preva- 








lence^ :c difference in death rates between 








female cigarette smokers and nonsmokers. 


11 


49 


117 


Maximum estimate: sex difference in 








prevalence x clifference m death rates 








between male cigarette smokers and 










S4 


' 176 


219 



S aiabcn ibow^ «re deaths per ^OOL^ frcnoa^jtuy pAtaare-from ttf>, AUKonsb ttuj sample ^os not 
JVC tl<]9» ^notifh to tbasn m a ottumal nuxlom oaipi* ^fT, U) allov reasonable titApolauoD. 

^atherosclero&is ^hich vary cross-culturally and lead to a larger sex 
differential in coronary hedrt disease than in hypertension or cere- 
brovascular disease. Both expected patterns are observed. 

Risk Factors and Cardiovascular Morbidity 

In the Cnited States, men have highar levels of serum cholesterol 
' than women at ages 30-45 and low^r levels abov^ age 50 (figure III-3) 
The causes of the sex difference at younger ages probably Include the 
effects of female hormonet^, which lower serum cholesterol {t^ ^, 9) 
and the coronary -(>n)ne behavior pattern and possibly \\ork pressures, 
both of tthich elevate serum cholesterol 50), It is unclear why 
^omen have higher levels of s^rum cholesterol than men at older ages. 

For systolic blooil pressure the typical pattern of sex differences 
in the Ifnited States and in other industrial societies is that men have 
iiigber pressures than women at younger ages and women have higher 
pressures thait men at older ages (figure III-3). The age at which the 
sex differential revers^ from a male excess to 'a female excess varies 
between age 35 '^inlf'age. 55 depending. on the sample [Sly 3S). Sex 
differences in diastolic blood pressure are typically smaJler a*id less 
consistent (25, 31). , / ' , 

In international data, there Is a fairly consistent pattern of higher 
systolic blood "pressure for |nen than for women at ages 20 to 25, a 
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steeper j^rftitieut of .sj^^toiic blood pre^ure with age for winerit anti 
higher systolic blooil pi^tssure for women than for men tit ages> 60 to 65 
{S^, 3S) However there is considerable variation in the agre at whioli 
the bloov! pressure of women first cxeeeils that of men. Ai> a resuH, in 
some societies women &hoi^ higher blooil presi>ure over most of the 
Oihih age spaji. whore^is in other ^cieties, blooil pret^sure of men is 
higher at mo&Ta<!ult ages {S;l. S3). The amount of elcvutior^of blood 
pressure in older people vario& enormou&l\ zuuoug ssocietie^ ^SS). There 
are, for example. umlLsnipteft, tratlitional &ocietie& in winch bloo<i pres- 
sures *iire low and do not nse with age (32). The^e data ^ugge^t that 
cultural factors strongly influence tho overall age.tremls of blotnl pres- 
sure levels and also mtiuerice the magnitiule anft, at many ages, even 
the direetion of sex differences irublood j)reisbure. On the other hand, 
there a relatively consistent tendeniy for blood pressures of men to 
^be higher than those of.w^sm^ft, at young adult ages and for blood 
pressures of women to shW a steeper gradient with age. These sex 
differences may have u biological ^asis> althouj^h the causes remain 
obscure. Available datu suggest that menopause does not lead to an 
mcrease in hypertension itS). 

Kannel 134) has pres^TTted evidence that the standanl risk factors 
are not primarily respot^iw for sex differences in cardiovascular 
disease. Figure III-4 presents evidence on the same question for the 
specific eategorj* of coronarj- heart disease. At the younger nges the 
sex ratios f6r men and women who have iilentical risk factors are much 
lower than the sex ratios for men ami women who have the average 
ri^k factors for their respective sexes. This imlicatts that at ages imder 
50, sex difforenoes in the standanl risk factors do contribute substantially 
to the sex difference observed \n coronary heart disease. At these 
yoringerages, men's hiiiher levels of cigarette smokmg, serum choles- 
terol and blood pressure probabK \\\ contribute to their higher risk as 
compared to women. At older ages, women have higher serum choles- 
terol levels and tend to have higher blood pressures than do men* As 
might be expected, then, the sex ratio for coronary heart disease 
incidence and n)ortality is considerably lower at these older agesJ At 
these ages, the net contribution of the stamlard risk factors to the sex 
difference appears to be minor (figure III-^), presumably because 
men*^ disadvantage due to, their higher levels of smoking is offset by 
their aVivantage in serum cholesterol and possibly blood pressure. 

Thus, the eauses of the sex difference in coronary heart-disease 
appear to include men s higher levels of cigarette smoking^ factors which 
contribute to menS higher bloofl pressure and serum trholesterol levels 
at younfjer a;jes, and other factors which ilo not have their effect via 
the tittandaril rusk factors. TKis tatter ;rroup of causal factors probably 
mcludes female hormones amUthe coronary -prone behavior pattern^ 
both of which appear to act primarily via physiological changes not 
measured by the standard risk factors W, 55), 

As can also be seen from fi^ire III-3,,sex differences are much 
larjc^r for the incidence of myoranlial infarctions than for angina pec-^ 
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Sex ratios for th« Incidence of coronary heart disease for men aoil J^omea with 
identiea) high ( ot low levels of standard rjak factors and^rex ratios for 
men and Borneo with the average leveb of risk factors for their respective sex 
( k X For the high risk group, syst<*lic blood pressure is 195 mm Hg, sehim choles- 
terol is 335 mgr'lOO ml, an4-Cl^arette smoking, glucose intolerance anajeft ven- 
tricular hypertrophy b> electrucardidgram^aro all present. Fur the low i^^poup, 
systolic blood pressure is 105 mm Hg, serum cholesterol id lS5mg;'100j 
smoking, gi^Cuse intolerance abdleft vej^tncular hypertrophy by dectrocardi^^ 
are all absent (data fiom 71). * 

tons. Aagina is more commonly the presenting complaint in women 
but more commonly a sequel of myocanlial infarction in men (56), Caaes ^ 
pf angina pectoris identified in women appear to be less^ severe tban ^ 
those identified in me(f(J00, 36, $T}. These findings may reflect a greatorj 
wUlingnesakSjf women to recognize and report the s^ymptoms which lea-^ 
to a diagno^i^ of angina (5/). " . ^ 

An analogous result has been found iirstudieg of hypertension. In 
health biterviews, morer women than men report that they- have hyper- 
tension at all ages \5Sj. In contrast, when hypertension- is evaluated 
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rlinirally 'nb iijt'btbhc blooti pre&^ure of atleo^jt 160 mm ur dm&tolic 
blood i>risiiure of at Wa&t mm H^^ then hxperteu&ion i& mofc i>rev- 
alent m men up to age 54 ^figure l1iis pattern probably 

reflects not only greater sensitivity of women to symptoms^ but also 
their more frequent visits to doctoi^ (^)i resulting in a substantially 
lower proportion of wom^n than men who were unaware of theip bypcr- 
tensioa prior to a liopulutton survey {S9). Stuilte^ of other types of 
morbidity have also shown that, for a given level of <;!jnically e^tablLshed 
morbidity, women generally report more morbidity in a health inter^ 
view thando men 3S, 4u). Womeft^ji]^ use preventive health 
services more and also reduce their activities more ofteji when they 
feel sick i^.38.fj). 

h woal<l bo important to test whether the r^ensitivity of women to 
symptoms an<l their greater use of preventive services anil rest con- 
tribute to their ;;re^ter longevity. If &o^ cati nten leam the&e patterns, 
aa<l can they be provideil enoui^h job flexibility ^ they can respond to 
symptoms and rest whea Ul? ^ * ^ 

Crpss-Cultui-al and Histdrical Variatioti i 

^h e^pattem of sex differences in mortality in the English-speaking 
mdustn^al countries is similar to the pattern already de&cribed for the 
t*nited States Uable III-llj. Males have excess mortality for coronary' 
h^art disease, ulcers, suicide, cirrhosis of the liver, accidents, cancer 
and tubemrlosis- Again, this pattern suggests that men have higher 
mortality primarily because of a variety of behavior patterns harmful 
to their heaHh, " ■ , ' ' 

The Scandinavian countries show a similar pattem> but ^th A 
smaller sex ilifferential priiuanU bccaui^e the sex differences in coronary 
heart disease are smaller [table III-U). This may be dtte to lower 
levels ot< cigarette smoking among men in these countries U^, 4^). 
Several anaty^^ have established that^n^oni: economically developed 
co^mtries, ihose where man have high levels of smoking have larger 
sex differentials in mortality Ui, 4^. 

" The Continental European countries, 6n the other hand, show a 
^high sex differentiat but with d soKiewbat different pattern of causes, 
ijp , larger rontribjitions from cirrhosis, suicide^ accidents^ and tuber- 
culosis. LeddiAiann (43) has shown that the high sex differentials for 
• these causes of death are related to the high levels of alcohol consump* 
tlon by men in the continental European countries. 

Crpss-caltural and historical comparisons between industrialized 
and nonindustnalizctl countries have yielded ^^everal conM^tent findings. 

differences in longevity are fmaller in predominantly rural* ligri* 
cultural countries ttabte III-lO Indeed, in many countries 

in the past, female rffortality has exceeded male mortality between the 
ages of 1 and 40j^th for total mortality and fof-e.wide variety of 
specific causes ordelStb 4^* The excess of male over female mor- 
tality^ mrreas^s durinc the course of economic tlevelQpmcnt \44. 47K 



Table IH-Il.^ 

Causes of excess nuJe mort^ty in' different regions*^ 

Arterio- 

and Utceis Suicide ' of the - Acd- Tuber^ Cancer 
{x>roiiary liver dents culosCi 

heart ^ " ^ 

disease 

EagUsh-apeakltig (Australia^ New SSealand^ ^ ^' * 

Canad^ tJnit^d States^ United King- , 

dom> V^09 H-Kt: , +17 ' +11 +51 +22 +28 

Scandinavian (Denmark, Netherlands, * , _ ^ * I 

Norway, Sjteden, l5rad)Z +166 +12 +10 '+3 +38 >13 -10 

Continental European (Austria, Belgium, , ^ 

Fhmcet Germany, .Italy, Fortugal, ^ ^ 

Hungary, Switzerland) +d8 +17 +27 +30 +63 +62 +M 

Nonindustrial (Colombia, C^Ion, Hon- ^ * 

doraa* Panama, Yugoslavia) S +19 " +5 " ) +24 +3 +54v 4^ -31' 

* umbcts sbowQ u« mtlA mibta fenula dettb taua (drafts ptr tO0;OQO peisouQ^i^^eiHW pemos igcd 4fi-*i tWt-lQSO* (A(l4pt«d Ihnn ttivna^^^ 

. ■ ^ - A >- . - i 
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+542 
+265. 

+616. 
+ 184 
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The rise in sex mortality' raticte i;* particularly murkeil for voun^j atlults^ 
as^etl 15 to 24 and for oUlcr ailuU±»> 45 to 64 At oUlcr ai^cs, 

the larf^est contributors to the ribc in iscx mortality ratiOis darm^ in- 
rlu^fnah/ation an* the riisc in The male exies^ of ^ariliovascular th^eabc^a 
ant! ranccr ( fS-oO)^ Tlu'sc trendi* are reflected in ihe riM* ofisex mortality 
mtios \\ith ihe increase in kfe expectancy wUieh illu±»trated in figure 

The increases in Sex mortality ratios for catiliovascular tlisea^^s 
and rancer are ilue primarily to increa&es in the rate^ for men of coron- 
ary henrt disease ami lun^ cah<;er % ith mdu^triabzat^on \2o, 51,52), 
One cau-^e of the^e tremU i^ an increat>i' m ci^jaretti* ^mokin^, especially 
for men {40, Other facton* wi^ich l\a\'e contributed to ^he inerease 
of sex rlifTerentials in mortality %ith economic development are im- 
prov^ medical care resultm^ in decreased maternal mortality and 
pd^iBw the effects of ilecreased iliscnmination against women and 
fleereased exercise. mcretUied exposure to industrial earcmogens. and 
rnrreased prevalence of tht coronary prone-behavior pattern for men 
a, 48-50). , 

(hher mortality trends during the early stages of industrialization 
provide further ins^ht into the conditions' experieneed by men and 
women during thu period. Sex mortahty ratios for fiuieide, homicide 
and acndent^ other than from motor vehicles inereaso fromJhe lowest 
level of life expectancy to the next level (figure III-5), This may be ilue 
to an increase m factory acciilents for males iluring early industrializa- 
tion or to at^e in ^uicitle disproportionateh for males. For example, in 
*^weden, rlijnnir the Iflth-centurj period of early industrialization and 
urbani/atlbni male death rates for sUieide rose from to 25.4 per 
100.000 population per year antl the mortality ratio for suicide 
inereased from 3,0 to 4,7. (This merease occurred between 1785 and 
1905 as life expectancy rose from 36 to 56 years. For this very early 
period, it was. not possible to calculate a jre-ail justed death rates {53)), 
After 1^*05, sex mortality ratios for suieide began to fall* while sex 
mortality ration for ulcers rose due to a substantial increase In the rates 
for ulcers among men (54^^ ' 

The trends durin'j the- earb 20th eentury were similar in the 
United Statesr \\ hero sex mortality ratios for suicide fell after 1000 while 
ulrers showed an increasin^niale predominance {54, 56). During this 
period, sex mortality ratjos for rirrjiosis of the liver and homicide hIso 
rose ^5*^^ Other international comparisons provulo su^jgestive evhlence 
of similar trends. For example, in a sample? i)f SCorth and*South Ameri- 
earj f^ountrrcs, the ^\ mortalit> ratio for cirrhosis of the liver increases' 
with a rise In the per capita GNP (16^ 19),* 

A definite mterpretation of these trends will depend on more 
fletaded histonral analyses. However, the trends are sujrgestive of 
rising stresft e,xpenenced by males durmjr the ^vesy early period of 
industnalization, as indicated by the early ri3^5 in^^uict^Cf .with ft sub- 
sequent ahift of male -.iresa-related mortaiiify to Ufcets and ^ohot- 
related causes, such as cirrhosis. 
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Bepresentape countries in each life expectancy sampled arc^ 

ies3than45Chil«J909-1d40: England and Waled, 1661*8171; 
Taiwan, I9i20-i936 

46^55 Chile. I95ai95d; England andWales, i90M9l1; U.S., \ 
1900-1910 

5&6d^ England and Wales, 1921 1940; Taiwan, i960; UiS., 1930-1940 
65-70 ^ England and Wales, 1951; Taiwan, 1964^ U.S., i960 / 
70*75* England and wies, 196064; Sweden, 1951-64; U.S., 1904 



mortatitj ratios at difiTerent levels i/f Wit expeetanc^^ Sex mortolU> ratios for 
all caiucies an*J ti/r carOtovik^cular ^Ii^ea^ are lugher iit-Ci/untnea where mi/rti^ity 
\s lower. 5e\ riiortalitj ration for -suicide, homicide and aedde;it« other than motor 
vehide peak for life e^cpeetdndes between 45 and 55 (46), 
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Thus, among Industrial countries, those with high cigarette smoking 
or high alcohol consumption have larger sex differences in mortality. 
During industrialization, the^sax differential in mortality has shown 
increases. These increases appear to be related to urbanization^ in^ 
creased smoking by men, improved health care which has benefited 
women particularly^ and possibly increased stress for men and de- 
creased discrimination against women. 

Variation in the United States 

Sex mortality ratios for middle-aged whites are particularly high in the 
South (57). In this region, these ration are high for cardiovascular-renal 
diseases, malignant neopl^ms and total death rates (55), One possibU 
cause of the higher sex differentials in* the South may be stress experi- 
enced by men in connection with high levels of violence. Homicide 
rates a^^ double those in other regions of the United States (59) and 
gun ownership is 50 percent more common {60). Figure III-6 presents 
a preliminary test of the hypothesis tljat a culture of violence, produces 
stress that contributes to excess male mortality. This figure shows that 
high sex^ mortality ratios for middle-aged whites occur in States with 
high l^omicide raies. This relationship is not due to the direct contri- 
bution of homicide to the death rate, since homicide is a mirior cause 
of death in this age range^ Many other factors may contribute to the 
iacreased sex mortality ratios in the South and a more systematic 
analysis of this phenomenon would be of interest. 

The sex differential in life expectancy by race has been lower for 
blacfes t]iau for whites ,<luring much^of the 20th century. However, 
during the ^960's the life expectant of black females rose rapidly 
while the life expectancy of black males remained stationary, so the 
sex differential in life expectancy increased rapidly and now is at least 
as great as tho differential for whites (^i). The lite expectancy of black 
males failed to rise duringVhe 1960*s primarily^ because death rates 
for adult black males increaaedt^ dhe^io an mcrease in the death rates 
for arteriosclerotic heart disease, vascular lesions of the central nervous 
system^ malignant neoplasms of the respiratory system, emphysema, 
cirrhosis of the liver, suicide, homicide and accidents {90)- These 
tremls suggesf'underlying sociaJ trends which adversely affected black 
males during the 1960's. 

Alth'ou^h the sex diffe:«ntial in life expectancy is now similar for 
whites and blacks, tWe components of the differential are'different for 
the two races. Whites have higher sex mortality ratios for heart disease 
and^fc bronchitis, emphysema and asthma; imaddition, the proportion 
of total deaths due to these causes (which have high sex mortality 
ratios) is higher for whites than for blacks (63). In contrast, blacks^have 
higher sex mortality ratios for motor vehicle accidents and a higher 
proportion of deaths due to -homicide and several other causes which 
have high sex mortality ratios. This difference in mortality patterns 
resembles the difference <lescribed previously between the English* 
speaking and continental European countries. 
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Figure ni-6. i » • 

Sox mortality cat^oe compared to homtcide rates in the United States. States with 
high hoiMftcide rates have bigher sexiftortality ratios/(J7^^). * 



On the basis of the analyses presented' in this p&per, one would 
* expect the Iife*fe.Kpeetancy of vpomen anci men to be^n to converge^ 
sincef in the last half century, growing numbers of women ^ave b^gun 
to smoke cigarettes, drink alcohol and enter the labor force {S) Siich 
a trend litJiot yet evidejit, but there are hints that a trend of decreasing 
sex differences in mortality may be developing. Sex mortality ratios for 
malignant neoplasms of the respiratory system and suicide have 
decreased recently as female death rates for thcge causes ha^ve increased 
56). Sex mortality ratios for nleers have also tUcreased (3$). 
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Are these trends early harbingers of a rnore general deterioration of 
women's he^th? Future mortality data.will provide the answer to this 
important question. 

Future Research ' * 

Specific questions and hypothecs for testing Jiave been presented in 
previous sections of this paper. Several general que^tit>n3 and approaches 
should also be pursued through future research^ Men have a higher 
mortality r^te than \vomei> in industrial societies because of a wide 
variety of behaviors including flgarette smoking, alcohol consumption, 
driving habits, use of guns, exposure to job hassards and the haid-dnving 
style of Hfe known as the coronary*prone behavior p^y^. Why are so, 
many different aspects of men's behavi^ detrimental to their health? 
Inherent sex differences in aggressiveness may contribute to the be^ 
havioral differences described, but cross-cultural studies indicate %hat 
this coiftribution is probably less important than the contribution of 
cultural factors {/, This raises the question: Wh^t, feature of mdus- 
trial ^ciety results in such a wide array of tinhealthy behaviors occurr* 
ing [^domioantly inmen? One' hypothesis is that these diverse behav- 
iors are all increose^J^ pressures delated to employment or by childrear- 
ing methods lyhiclJbervc^ to adapt males to thp role demands of bread 
winnefMn indiistrfeJ society (l-S). This hypothesis should be tested. 

'The effects ^f employjnent on^health and health related b^avior 
are more easily assessed for women than for men, since housewives form 
ft useful comparison group. One approach might be an analysis of the 
relationship between 'the labor fdrce participation rate of the women in 
„ the labor forcfe and the condition of their health in different regions. 
Another approach has been to dompare the health and behavior of em-- 
ployed women aynd housewives^ The results of such studies have been 
interestiiig, but some^vhat ambiguous. Employed women show* more ^of 
the hard-driving ^ronary-prone behavior pattern than housewives do, 
but it is not clear whether this is because hard-driving women seek 
employment or because of the effects of employment on women (5, 64)- > 
Employed women are generally found to be healthier .than housewives 
i^,6S), but this may simply reflect the fact that less health^rwomen are 
tess'likely t<r"obtmir or keep paid jobs (S4).*Such an effect has been 
observed in men {6&), y 

Longitudinal studies of women during'a period when fhey-begin 
or end paid employment^could provide more information on the cau^ial 
relation between worl^jShd health and related behavior patterns. In 
such studies it womd b& important to obtain information about each 
woman's individual situation — for example, concerning her attitude 
toward work, the satisfactions and pressures she experiences at vwrk, 
conflicting time rlemands and soqal support. These factors probably 
influence the^ effect that employment has on health. Suggestive of such 
efffcts is the finding^ that among long-term telephone opera1tor$;\the 
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unhealt}iie:at A^e^e thobe who were frustrated because they had been 
unable to marry and leave the job, wherea^the heijthiest had not 
aspired to marr> and lik^ed the work because iTwab not too deipanding 

Since cigarette :iinoking and alcohol consumption are frequently 
.implicated factor;* re;*pon&ible for male excess mortality, it vro^uld be 
useful to expluns the rea;>bn6 wh>, in mo&t populations, more men than 
A\omen ;*moke Cigarette;* arid dnnk alcohol excessively. Social pressures 
appear to plaj a role, anJl i>ex differences may (^appear when not 
reinforced by cjocial more^f For example, cigarette piToking is approxi- 
mately the 6ame for teenage girl& and boys at the present time in the 
U*S* (68)^ Similarly, alcohol consumption was equal for the two sexes 
m one'third of a larige ^mple of nonindustrial societies (69)* This 
raibe» the question. Wh> have cigarette smoking and alcohol consump- 
tion been m^^re acceptable for men than for womertin so many societies? 
One line of approach is suggested by the fbllowing hypothesis: Bacon 
(69) notes that equd' alcohol consumption for women and men has been 
particularly common \h societies where alcohol has been introduced. 
recentl>* She hypothe;&izeb that social proscriptions against h'eavy^ drink- 
ing by women develbp in tlr^ because inebriation can interfere so 
3eriousl> with women*!* child-pare role* Other factors ar$ probably also 
important and should be ei^lored.^ For example, both smoking and 
drinking appear to he linked to characteristics w'htch are more-often 
associated with the male role, e.g., rebelliousness and pressures to be 
independent and*to achieve'(J, 2, 68)* 

Another mtere^tin^; question for further research is an evaluation of 
the relative importance of the factors which may contribute to the 
mcrease in the sex mortality ratio with industrialization. One useful 
^>proach A^ouId be to examine the relationship between sex mortality 
ratios for specific causes of <leath and a variety of socioeconomic in- 
dicators over a wi<le range of historical conditions. Arteriosclerotic 
heart disease has been a major contributor to the trends d^cribed and 
would be a p^ticularly iriteresting candidate for this type of analysi?. 
In addition, ^ystnmatic analysis of detailed causes of death such as 
{^UiCide and cirrhosis of the liver might provide interesting insights into 
the conditions experienced by itiea and women at different stages of 
industrialization. Specifically, this type of analysis would provide a 
useful approach to the que^^tton of whether men experience increased 
stress* during earl> industnaluaton. It might prove fruitfut^to analyze 
the reljitrons betoken* mortality and specific working conditions. For ' 
AtBtance, deatKrates for men employed In specific industries could be 
exa!tfnined to ^e whether rise^ in death ra^es occur during periods when 
accelerated worfc t>ace is introduced in^that industry. 

Summary ^^.^ ^ 

In industrial countrieei men have higher mortality rates than ^ohien, 
pa;*ticularl> for cau^ of death i^^ith a major behavioral component. 
In the United States, a thrrd or the sex difTerence in mortality is due to* 
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higher rates for men of respiratory cancers, emphysema, motor vehicle 
and other accidents, suicide and cirrhosis of the liver. Fortj^ percent 
of the sex difference is due to coronary heart disease. These ^ex differ- 
ences in mortality are to a large extent the consequence of behavior 
whirh are more common ^n men, including cigarette smoking, alcohol 
consumption, use of guns, exposure to job hazards, and the hard- 
driving coronary-prone behavior pattern. 

Sex differences in coronary heart disease mortality and coronary 
atherosclerosijj vary rrcsis-culturally and are much :^alter in some other 
countries than in the United States. Thi:& indicates that cultural factors 
have a major influence on sex difterences in coronary heart disease. Two 
types of culturally m(ln?nced behavior, cigarette smoking and the coro- 
nary^prone behavior |>attem, appear to play a particularly important 
role Higher levels of cjgarette smoking and the coronary-prone .be- 
havior pattern among men would be expected to result in substantial 
sex <iifferpnres in coronary heart disease and (Coronary atherosclerosis, 
and small sex differences in stroke and hyjjertension. This is the pattern 
of sex differences in cardi£t£ascular disease which is observed. 

A' protective effect of female sex fiormones irtay also contribute to 
the sex difference in coronary heart disease, feoth the sex hormones and 
thp coronary-prone behavior pattern appear to act in part via their 
effert^ on serum chptcsteroK but to a greater extent via physiological 
changes" not reflecte<t in the standard risk factors. 

Sex differences in longevity -are-smailer^tn non-industrial societies " 
than in industrial societies. To a large extent, this reflects lower sex 
mortality ratios for coronarj' heart disease' in the non-industrial socie- 
* ties During the eariy^phase of industrialization, sex mortality ratios 
4or stress-j:(*lated causes of death such as suicide, ulcers and cirrhosis 
of tho liver aJ>oear to rise. These'^trends during industrialisation ihay be 
due to inrreasttd cigarette smoking particularly among men, improved 
status for wom^. Improved medical^ care which lowered women's \ 
mortality particularly, and increased stress for men during early/ 
industrialization. / 
^ The trend toward increasing sex differentials in longevity may be 
reversed in the Unite<t^tates in the fiiture. Sex mortality ratios for 
ulcers, guiride and cancers of ^he respiratory system have all declined 
<unce 1960 as women's death lates for suicide and respiratory cancers 
^ have risen, ^ 
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DisjEusglon 

Costn: I wouki like to tnke Usiie mXl\ your interpretation that sex^ 
diffen>iire in ^mokin^ i*; lUtribiitecl to personality. I believe you said that 
increased ^mokm^ amoti^: men i=> due to gi'OAier inoideiiiT of either re- * 
belhousness. a*;*;re^siTeiie^. or imiMit^iveiiess. Two factors need atteny * 
tion The firsi i?5 that more^ than a hcore of sttidies have not beea able, to 
dehneate a smokei' persoii^jility. 

The second factor i^^ that there has been a tremendouss increase in 
therntp of cigarette >.mokmg aniong women since the IDOO's. \Ve would 
interpret thnt fact, accoi>iin<r to your wgk, by sayiiig wonjen are be- 
romuiir more rebetlwus when a more pai'fc^imonioii& interpretation might 
be that there aiv cohort differences, ^.ex role chaiijies, and pi'oscriptions 
about smoking. 

WaWron:! have two comments. One is that I think the cohort phenom- 
enon if^ important and I do/iescnbe that in my more dc^tailed analysis 
an<l did not have time to inclucfe it today. I thmk that yon are quite 
n^ht; sex differences are larjrest for older poopio and this is probably 
due to thc»fart that smokujsr \y^t> culturally unacceptable for w^jmen at 
the time that the^e older w6men were teenagers, which is the age when 
a person i^ypc^st likely to start smoking. 

A very intereitmi: sttuty^on youn53f womeft, just published by the 
AmericanX'ancer Society, shows a^ain that person^il characteristics may 
be important Various indice?5 of rebellious behavior, such as getting ex- 
pelled from school are miicll^hit^her in youn^ women who smoke than 
in ydting women who do not smoke- ^ 

• 

Costa: But that could be a ^ign of maladjustment or the failure to 
cope^ajid not a personality trait. 

WaWrttm I am not talking about personality traiu, I am talking about 
personal rharactrrihtics. With regard to the relationship between ciga- 
rette smokmg and cancer, I do uot want to get involved in a big argu- 
ment about whether we can ^how that cigarette smoking causes lung 
cancer In analyzirVg the importance of sex differences in smoking ha- 
bits, there are a conple of things to consider- First, more data are needed 
to determine whether a given level of smokin^r causes^the same risk of 
lung cancer in men and women. ^>econ<l, currently available data in- 
choate that the difference in th^ rigarette smoking levels between men , 
and women ran acrount for n MibstanJtial proportion of tlic sex diflcrence 
m lung cancer and coronary- heart disease death rates- ' 

Palmare: \Vhai would be your estimate, if you care to make one, of 
the proportion of the sex differential that you can account for by sex- 
hnked genes versus behavioral life-styles? 

Waldron: I do nof believe the Hata are available to make anything 
more than a hall park estimate. I would estimate that three-quarters of 
the sex ihfTerenre in this countr>' is due to cultui^l factors- However, I 
do not think the data are tlieie to defend that estimate. ^ ^ 
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PalmoFB: Oni^ further point of claiificatioQ oq your figuro III-5 ic- 
^rarUm>: the ^cx' niortj*lu> thUo at iii:(4> :20 niul 33, I iU) not uulli?i>)^iinti 
I wbit 1^ along the ba^c. It look^ hke you havo age along tpc Uase, 

I Waldront No, thflrt l% life expt?ctanc\.'^The ^cn!^on it is graphed in thi.s 
1 wa^U^^ that Hie data are presented m|that form in the !^ource,l If yoti 
' looklbelow,} ou t^n that the j>ani|iieit'OLintiiea iltn!^tratt^ tlic eaonomic 
levell which is typiral foFtach Ijfe ex^>ectancy. , ^ i 

Gruenbergt ^'hih wc au^ on that figur^e^ coultl yon explain tlia vipper 
iefE liami romer? J)oe^ that fir-^t ijot really ^ugge^>l that at agq 20 in 
the lQ^\e^^t hf^ vxpettiinty tountrie!^, women'die fa!^te^ than inen'*^ 

Waidion. No, the risk U the iame ftir men aii*i women, ^vith a ratio of 
"one, \ ',*"■' ^ * 1 

Si€gei|i You have been dealing mainly with !^peci^l6 cdiises. T)'^^^^ 
.%onK^ more general jilij^noniena oppj atin^^ ihat tt^nil.to lean on the ^Idc of 
grt^atcin\ej^ht^^ for tlje lole of biiolo^ital jfa< toi>, Ainon^ the!^e are the 
exceti> ietal ami, infant moilahtyi jof bo>i ami the fact that ;>inci the 
beginn/ng of thit> reniur^, there' ha!^ ijeen irenienJou:^ bhift u| the 
calJ^a! pattern of nWtalit^. which' hat>*in effect reduced sharply! the 
role of liifetuVe and paraMtic illncis?e^, a re!^lllt, the I'ausal patrem 
now tltyminated ij> tile vhioriK or ciuloi^eitou^ kiUiU of dlllC^!^Qt^ whfch, 
by th^^ir^atiire, are more hkely to have a genetic basis. ' ' ^ \ 

Thefe alM) the vjtw that one of the n^iain factors in the cliiinge in 
the ^e\ djjferenlial over iinic ]^i\i> tj^erj tlic JVl*ea:^e in the lengtTi of Ihc 
female rtprothKtive [)erjtocl, ai^e at men^irche ha.s lowered and age 
at menop&uae has nsen'ut ihff^^rence reflected in the difference Jn tne 
length of hthe female repro^lu* ti\e period f^r the developing and c^c- 
velopetl cuuntrie!^^, you i^Uo ;>ee a !^hift in the relative balance of ma^e 
and femali mortahtv E^"idently thc'repro<'irtctive period is a highl^v^ 
pjotective i>eriod for women— a [?eriod which gr'nnta women a greate^r 
resistance tp cardiovascular illiie.^ in particular. X^olUd^t be that ther^^ 
Us a socud factor invoivedlm that thi.s^i!j a perioil in which women also ^ 
begin to .seeUloetor^ reguliw-Iy for pren^ital care? After the reprodnctLVe 
period^ ratefl of cardtovasciilar djsea±»e mcreasc sliu^^pjy for women, 

^Cohen: I thitik you arc -^peaking from evidence that jtt^t is not there. I . 
think if >ou look at the WIlO data on sex differentials, particularly* on 
cardiovas* ular dbtease mortality but also on total mortality, the peak i 
male-female differential vane.s among countries anywhere from the \ 
twenties to thje sixties and seventies. , ^ | 

, If you are claiming that the reprdtluctive period is a period of \ 
nr^axjmum protection, then iou have got to have some v^ry funny ^ 
notJOn.s about idifferen<es iniage of menopau.se lu different countries 
that exceed wliat >ou are .sa>irig is the diff<>re^ce bettveen developing 
anti developed iountne.s. The cross cultural data simply. do not support 
the reproductive period hypothesis. ) 

Kannel: The felfnale immaniu to cardiovascular diseases, I per- 
stiailed, i^anot l)e explauied h> any iljffcrencet> in the major identified 
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risk fjirtois, At any level.of .>lnokln^^ wonu^n-aiv bf^tttr off rhau najeii for 
orrlu-sive peripheral artonal diM*as*V stroke <fi iOii^^iitivVWart' fa^ure- * 
Jhi^ IS tnie fd*\eyorythtni: oxvept iliabetes. which .^otuehoW seom;s to 
eliniihate^ theVeniftle imiatinity to curdiovuBfular mortality.. * 

' The other thin^ ^vhIch I thjuk fjiiite clear is'that^the iii inci- 
dence between the sexes narrows, progressively with udvaucm^ age, 
^ii^trestini;; that -somethini: is happening' to women which is unfavorable 
^ as they'get olde/. ^ * . ■ . 

Cohen'i Or. alternatively, something ^fjiyorable is happening to men ai* 
they sret oldeP In f^n. the cun'e^for men ri^e^ rapidly and levels off ' 
ami the one for women sroes up steadily mxh increasing ^ge. , 

^K^nel: Yes, that i'^ a pp-s-simlitv/except for one thing. We have some 
■flatft whirh indicate'tliat women who uiuleiiTo the menopatise almost 
triple their cardiovascular risk coniparet{ to women of the i^aine age ^ 
who stay premenopausal " - " " * ^ 

Speaker: I am not familiar ^\^th the detaiK, but I understand that there 0 
are dnta that 5ht)w generally better life expectancy among Mormons ' 
ami So^^n^h Day Adventist.> who^are very strict about liot smoking 
and drinking. Is'jltis reflecte<l in a drop in the inale*female mortality 
^ratfo? . \- ' ' 

Waldron: To the extent that I am familiar with the data, yes. 

Ffeinleib; Dr Waldroh, ^ ou and :?everal others predicted that there would 
be"a fonvergence "for lht\ male-female mortality rate, liift, dimng the 
la^t 'iO years, the gap in overall life expectancy has widenedr in fact, 
' rt seems to be widening at an accelerating rate fhiring the last 6 or 8 
years When do you expect the convergence to show up and at what 
flp;e rong:e^ should Ve.be looking for it? "| . 

Waldron; I cannot be,very precise about my^prediction-s. Afl I can say 
is that you do see the convergence in lung cancejr, suicitle antl irlcers. 
Since about 195S, there hk^ been a convergence injdeath rates for those 
, three i^aiKcs. Suicide and'ulcerh particularly iniiv be causes'whicb're- 
spond to rhanpng ^ociul condition.^ rapidly and lung cancer may be 
the one that reflects rery clparly (he smoking trend. So these data^ 
<?uggest that'we jnight ^ce -sOme fleci-ease in sex differentials in th^next 
couple of .decades, 

Siegel: Nolle of them 'js a niajor cause of death. 

/Waldron;* Right" So the overall mortality diffierential continue^ to 
incr^'ase. , , " 

Gibson: It -^eem-s likelv that the difference we Have ih even more basic 
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than that, Tn almost every animal species kCudic 
lives longer. 

Waldron: Whtn is a common fallacy 
GibsoQ^ ^'ot according to the colonies we mainta|in, 

^ ^ xj _ 
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Waldron: I have with nw uriginfll papor in which I concentrated on 
sevcnil ecoloijieul -v^tiulie^ iu UitturtJ t?hviroiuuent&, which i>lightly 
<JjfFerent from wh»t.}Ou were Mi}lnir. There an* nian> cii&ei> where 
the mule outhve,s the feniule vice vft^a. I think there has been a 
temleiKV to foi^u^ on the. few ^pecieif in which iiuilec> have higher "ihor-/ 
tahty in laborator} &tudiei>. Ip field studies, however, the reyerise just 
as common. 

Gibson: But }ou have a different ma>aivene,ss, a different ?ize of animaK 
1 do not want to go too far "afield on that, but pretlator^ ami-other 
facfori) phi} a role in the wdd op[>oi>cd to a cohtroUed environment 
where e>&entialh all auimaU are equah Under those>^comhtions, in 
aliuoift everj^ species of animali the female outlives the male, , 

Sacher: I wovlld like to ^tate lU} agrjeement with Dr. Waldon because 
I do not think the evident^e i^ quite that consistent with* regard to female 
superiority. There are a lot of spetjie^, and also aoilJ^ strains of mice 
and rat&j which show no ;^ex differential or a slight male advantage* 
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In 1935 the U,S. Congress passed the Social Security Act which insti* 
tutionalized retirement by establishing the minimum 4ge for retirement 
^benefits at 65 years (J)- Although this decision was somewhat arbitrary 

the proportion of all work terminUtions officially" regar<ied as 
"normal" retirements at age^65 has increased considerably since that 
time. Qf all Americans terminating their working lives during the 
past 25 years, the proportion required to retire at a fixed age has tripled 
from 11 percent in 1951 (5) to 36 percent in 1975 U). "Early" retirements 
(nonhealth related) before age 65 have also become more prevalent. 
In several mdustrieSr such* early retire^nents have ^ow replaced compul- 
sory retirements as the most prevalent form of permanent separation 
from theworkforce (5,6), - * 

Unfortunately, the rationale and health consequences of the 
1035 Social Security Act have not been sufficiently explored* In 1940 
the ayerage expectation of lifejor a male surviving past the first year 
of life w^s 65 years {7X whereas today the comparable expectation 
is 68 years (S)/ Increases jn life expectancy haye occured since 1900, so 
that a man surviving to age 65 can, on thfe average, expect to hye 134 
additional years .The trends suggest that persons aged 6^ will be 
surviving even longer innhe future. 

The effect on subsequent survival of terminating one's work 
productivity at age 65 has not beep^ thorgjjghly explored. Several 
investigators, including the. AMA5(C6^:i$rttitee on Aging, have sug^ 
gested that normal retiremenf'^^j^nitiai^^ accentuate 'medical 

*This ?itudy was funded by the Socml Security AdmtiUstration (lO-'p57773-401) 
-f?i75"tev4075. Interpretatio"hs or viewpoints stated in This document, however, 
"do not repn^nt^th'^ official opinion of the Social Seqtinty Administration. 
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p^oblem^ kIu. IL l^), E^uleu6* to substantiaU\^ucli chiiitis, however, 
hfl^ not beou found m bust ^t^uUe^ i4i i^). ultliou^li luetliodolo^icfil 
iFeakne^^e^ were apparezit ift M^^o^^ TJlN[ht*so ^Uk!ie^'^/^/). Likewise, 
factors related to survival iiTtvr l^urb itfui riornuil retirement have not 
been expiore^t We iiii^rht vxiu'<t that predictors of iiiortahty after 
normal retirement woilhl he dilFeient from tho^e iJter earlj retivement, 
e^pecialh if tht* rea^Olu^ fui each retiieiiient are Jiftereut* Likewise, 
^iredictois of mortaht} iii a ^^t^nt?ial po|)ulatioii may be ditVereiit from 
pre(,hctor-. lil a woiknit; |)Oj>ulatiOTu Selection of pei'^^on^ into the latter 
group inii)lie^ that thej are more healthy than the ^neral pop* 
Illation Kt7). 

In the study det^crtbed below, mortalil} experience?^ of a lar^e 
cohort of hluOM ollar worker^ ^ii the rubber tire Invlustry taking normal 
la^* 6o> an^i ettrh reureiueut^ ^a^u 62 to 64) are couipared. In thiii 
p^ticular iniUisti'j* rt'^ rreHjerji may take ptace tW any one of three 
j^easons. work-related medical disabilitiei^ ^disability retirement), in* 
dividual i^reference to retire before the mundatori" a^je limit (early, 
vol^untarj retirement), or a fixed-age limit for work in the industrj^ 
^nonmal, mvoluntar> retiremenU/rheorctically^ the problems and life 
.crises associated ^v^th the process of retirement might be expected 
to Ai^ply to all type^ of retirements. However, recent studies in a 
variety of £>ettingis, and with a number of measures* have ^ho^m early 
retirees to be ^i^ificanth more ;satisfkrd with retirement than normal 
pensioner^ ^.iS. 10}* Factoi-s related to mortality* after the two latter 
fornix of retirement are <^ithned and compared to correlates of sur\^ival 
m other pOi)Ldation;s. In i?eneruli thi;s ^tudv describes the patterns an<l 
correh\te^ of ^ur\"ival after nonnal and early retirement in the ho|)es of 
^ as&essHi^ the efft^s of our current national pohcy of retirement at or 
before age 65. 

Hypotheses 

Based on ^previous research in this area, three hypotheses were 
t€sted. 

Hypotjiesis I ' * ^ . 

It retirement po&es stressful experiences for workers forced to 
retire at aj£C 65i m'ortalit^^ wilt be hif]:her than*cxpected at some 
_ sfa^e durinir the flrs^t 5 years 'after retirement. 

Alt-houjrfi no actual measures of ''stress" were available in this 
' :^hjdy to test h>j>othesiif I, Atrhley i^O) has identifie<l several phases 
m the retirement proceiK. which are helf>ful in conceptualizing a stress 
hypothe^i^. The firbit pha^re after the retirement event i^s thought to be 
the '^honeymoon phase/' a euiihoric period in which the individual 
revels in hi^ newl> ar <|uiic*l frec^loni of ume ftnd space. The hone>Tnoon 
phase [> thought, to be Tottowed by a 'Misenchantment phase," a 
penod of dissatufiiction and adjufstmeut problems. The disenchantment 
peno*l mo^^t hkel> cauM**l by inadequate i>cn&ions, loss of friends, and 
loss of an occupation. 
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The (IL^enrhantniont phase lla^ uiost i^clevanco lor a sirei>^ hy- 
pothe-^is Miiri* in^liv^tUiJilsiuay ^utFer from ^le|)r^^^LotMlilllh^m, or resent-^ 
mc^iu ilnrint: ihi-^ pencil Ul)^ The esuct liinlnir of the hoiu\vinoou aiul 
ilHeiifhrtntiiit^nt plia^^b, if ihey ito exi^l, h*iV not U^en ilot.'vuneiUetl m 
lon^itiulmai '^lruho^. However, they are ul0^t likely to oceur at some 
-^ta^e fiurint: the iii>t 5 yeai> after rtMirenieni. Kor ihib rea^oh, we will 
t^xammt' tleath vate^ liviriut: ^pe^^ir ml(^^val^ of Ume' ^^oarly) after 
reiirpnient. Smre it w |)o^>lble for ihorliriit> rale,^ to he <[Uite low during 
the hypothe^izetl honeydiooii phiL^e, itiul e^^;e^^ive thinner the'^o-^alle^^ 
^liseiichaiUinenr phu-^e> an averat^e o-year mortality nuA uf ter retire- 
ment woul<l tli^ijuiM* any teHi[)or;iry mrrea&e o^' 4eci'cabe4fi inorlality 
<!uriiut tlie^ie phases, 

Kmally, if one M^ek^ lo >m<i\ the health effects of psychosocial 
Mre^ji rtssoriateti with retirenient^mvoUintjU'y> nonmedical retirements 
a[)()e,ar to atford the best r^seareh opportunitv. 

Hypothesis 11 

If early retlrenle^lt^ before age 65 are taken b^^ some workers 
becjfti&e of failini^ health, ^mortality will be higher ihan^ex- 
pecled at ^oiue sta^e during the (Irsl 5 years after retirement. 

There is lutle ciue^lion that health plays au important role in the 
early retirement decision for .-^ome person^, Barlield ami \rorjran (5) 
reported that 24 percent of antomobde workers i)Jaiinin^ to retire 
before age 65 urave health as a ^ea^on for letii-enieut. If healtl\ is im- 
portant in the decKioii to retire early, it l^ alio likely to be an important 
predictor'of ileath immediately following retiivment juid to be reflected 
in hi^cher than expected rnortahty rates in this pcnod, * 

Hypothesis III 

Those persons more hkely to die wuhin 5 years aft^r a normal or 
early retirement will: 

fa) hip'^e lower socud status befoiy? leaving the work force, 

rb)hifve poorer health titatys) durin;: their working careeis 
< pfarticularly withm the 2 years -before retirernent; 

(c) experience more job dissatisfattion, ami 

^d) have less social -^upport from family and others than do 
persons who survive over 5 years after the retirement event. 

The relative importance in prj^matiirc death of 9uch faetors as 
sorioeconomK* status, job ^atisf^iction, and social supports comes from 
several studies in the iontrevUy and mortality literature ^2^1 23). . 

Methods 

\\s previously described (10), the ilata t>resented heje derive froixi the 
,\kron» Ohio plants of two U,vS, rubber tire rom[)atiies, and refer 
exrljHively to deaths among male, blue-collar workers, i.e., hourly 
(factory) employees. ^ 
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InitiiiUy* ii hustorn^al praspective tiesign w^ks useil in the present 
studv. The onpnal cohort tor i)Oi>iilatioii nt nsk) coinprksetl 2,129 
intlivuluiiLs hik:niriioriiLul ivtimn^^at^ at a^e 65, mul 1,842 iinlivuluals 
choOMfiir earlv rt^tiremetu^ Wtween ai:e> 62 ami 64. These eohorts 
dt*nvt\l from active workers, a^etl 56 to 64 on January 1, 1964, followed 
for 9 \ears tlirouirh early or nuniial retirement. Molhotb u^eil for roliort 
itlefitificalion and rt>iu(jlete ileutli a.scertiiliiiiieiU have been iles^ ribeil 
elst^where 2-5). Althouirli early rotireinent em) oc<'nt* between the 
a^e.s of 55 ami 64. oi\l\ workeis ihooMti;; nu ently retirement at a^e^ 
62 to 64 wert* ;%tmUetl. The oUler earl\ retirees weie oha^en becuLLso full 
pension benelit> nhi\ be reieived from n^^Xi" (i- on\Siird. arul because tiio^t 
early retirements have occurretl after tiije 61. 

In iulditjon to til** dei>cnptive mortality nnal^v^eis to test hypotheses. 
1 amt IL >eparate ca>e-cuntroI >tuiliei5 for normal ami early retirets 
were subuectvientlv ( arricil oHi lU ^olx^m\y \ to t^lmnlate the patterns 
of post -retirement im>rta!it \ , ami to explicitly test the four parts of 
hypothesis III rebitecl to survival after retirement. 

TheTlO ileath.s witbm 5 \eais of normal retirement comprised 
the Jirmt ^et of eaAes. Two humlretl ami twenty controls were lanJomly 
selected from the remmnini: 55S normal retirees who ^urvivetl for 5 
jeai> or njore afttr retirement. The atCond ^et of caues comprlbetl 52 
^arly retirees who died withm 5 yearu of retiien\ent , their controls 
conuisttHl of 104 a^^e-mutched retirees who survived early retirement, 
by more than 5 years. 

Tlie primar> technique u^ed for assessing the si^^nifioance' of^the 
ob^rveil mortality vuthin each cohorr \\a^^ to compare it to mortality 
e.xpecteii m a wi>rkin;: jjopulation after retirement. Since we were con- 
cemeil with increastvl dtsath ratas ilue to the process or circumstances 
of retirement, the ideal conipari>on population wouKI be ti ^^roup of 
blue-eolbir ^\oi1ters < otititiuinir employment after aL^e 62 m the ca^e of 
early retirement and aftt*r age 65 in the cate of normal retirement, 
Publi.sbed nu;rtalit> riite^ for the latter ^roup lire not available for the 
United Stated. CMn^r* death rate> from the U,S. population for com- 
pnri^orf i.s al.so (.onMtlered inapproprinte because of the ^'healthy worker 
eHe< t," wherein employeil coboit> ai*e noteil to fcave better life exfiect- 
anL\ than the general population, wtlich jnclufles nonemployed, Koh- 
l>itali7,e>l, ami iiistitutionalizetl persons (17). 

Fof these reahonb, mortality rates of actively employed male 
w^rfcers (under 65 >ears) and nonilisabled retirees (over 65 years) 
were U^etl a> '*e.\pectod'* rate£> for our earlv ami normal retiree studies, 
re.spectivtlj. These rate;* ^\ere ba>(;d on the poole^I e.\perience of workers 
frotn several larj^^o imhistrial firm.s tnon^overnrjititital and nonbanking) 
in the United i>tat€M5. ;>ince the "e.\i)ecteir' rates for normal retirees do 
not repre>ent^ the e\i>erience> of workin^^ |>opuhttions over 65, their 
actual level may be higrlvpr than the "ideal*' standard. 

Datacollectril in this^tudy were restricted to information available 
jn company pension, [)ersonnrl and meilir^al records, xVs contact with 
individual pensioners or their surviving dependents was not pov%ible/ 
surrogate mea.sutes of .^ome concept uali;:etl variables were necei>sary. 
O % 
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Inroine, m the fonn of , the hi&t hourly pay' rale, repiv&ouleil ihe basic 
rate of pay j^ivpii art eniployet^ coniiHea.surale uitli the r^kjIL re^|)ons^- 
biluy, an^i hazanl^s of tlu^ job. Occupation, a> vltfintvl by ilie longest 
job heltl in the tubber inJli'stry, was oategonio^l vnto Intrhly r^killed 
(skilled craftsmen, lasy^toi-s, ami 'machine oporatoi-s). f.kiUetl {Uvc 
builders, repai!Tiften,^^iul sern(etnen),.senu->ki!leil t^mtHnien, curemon, 
rompoiindei^, fifushini: men, iiwd unckei-s); ami un^»ki!ted^ i uiility and 
service, machine and oH^er helfjei-s, and clearunj;) irroup-s. Social status;' 

^wa& (leiinetl by the ^epamtd f;ompoue]Us of education, occupation, 
income, anil local property owncn^bip. 

An inHex of morbidity in the 2 years before^ retirement consisted of 
the romhrned informatioji on insured sickness absences" (documented 
iUnesReN of over 7 dnVs^f ht>spitalizatLons, ^ud health-related work 
litrtitations, A low index of ma^bidUy wuf^defincd as t\o insured sickness - 
ab^enres ^ind ficbosjjitalizations apd no worWiniitations durin^r the 2 
year*^ before retiremept, X^kigh index of morbidtw meant the presence of 
any or ftll of the thfee medical events men tioaea above. Uninsured sick- 
ness absences werc^ibsences of less thaK 7 <mys duration^ not ;*equiring 
medical verifieatitin from a physician. The ijninsured absences therefore 
represeiit absence-s. from work diie to a variety of reasons, including 
dlness, job dissatisfaction, and unapproved vacation. 

The priuiary stt^tistic reported in this study is the relative oddSj aji 
apprtiximatjba'bf r<flative risk. Relative risk refers to the ratio of the 

^ rate" of d{sea*5e' for death) amon^r those ^'exposed** to a particular factor 
o\i&- th^* Tai(;^mon<: those not io exposeil. In a <5ase-control study, this 
ri*;k iiif^lim^^d by the formula ad be from h >tandard 2x2 table (^5), A 
ris^^i^iVlifferent from 1,00 sii<:frests that an assoeiation of expostire^and 

' fjisease exists. In ihe early fetiren:v*nt case-control study^ the Mantel- 

'^'^ijfien^^^el f27) procedure was used to estimatt^he overall relative risk 
across ihe three-asre strata. ,V computer pirofrram was\ise<l to calculate 
ihe exa^ confi<lcnCe intervals around the relative risk estimates (28). 

Findings ^ 

f^i^!:ure iii-7 shows the pattern of mortality after no^-mal^ involun- 
tary retirement at ajre 65 (hypothesis I), Base<l on an extensive 
literature ije^ardin* retirement an<l stress (16), we |M)stulated that 
mortality-! while, admittedly, an inadeciuate measure of stress maladap- 
tation^i would be higher than expected at some *.tage <lurio^ the first 5 
year^ after normal ret^i^ement , 

' Px^nro ni-7 shoe's that the age-specific mortality rates after re- 
tirrmpnt in earh f'ompany exhibited considerable fluctuation around the 
expected vafes. In company ,V, qx values wer^ 18 percent j^reater than 
expected flunn<r the fourfh year after retirement,, althoufrh not signify 
iraiitKidrfferent, In company li, observed d^ath rates were 30 percent 
hi^^her than expected dunii^^the third year after retirement (significant 
at the />=r 0,03 level), When the two companies w^^re pooled, to increase 
numbpr-s. the observed rales were lower t)ian expertetl tn the first 2^ 
year;, about equaf to expected for yeai^ -5 and 4, and subsequctitly 
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lower u:raiii This tiviid is hot jmoiiMsteiit tlu* iiotujii tlitit yom's 
;t ancl ^ miiv be the if isenrhuiuiftvi^t jveiii-s—^^speciHlU sinee tfit* i^X|)t*<^ltMt 
rates wore some whnt rorL-^eryulive, uk\_, hii^k, u^\d the ri^kn^uiR-e of their 
dbsoluto values i£> debutuble- , . 

Figtire 111-8 shows mortality riite^ amoi^r twoqcohorts of normal 
refi^^es from all the U.S. ptaiits of roinpaay\\,^ Thy iix^x eohori inchules 
pei-sons who retiretl between tht- jeai-^* 195-^ aiul 1962- Thii> cohort in- 
cludes i\ mix of Morkefs- thust* wjio \\^sh^^l to remain t^iuploi'ivl utitil - 
age 65 ami tho^ who wishtnl to retire eurly but \vere unable to Jo ^o for 
economic reasons, the V>eueths to earfj, tvtiree^ boini^ re<lvtce<l daring 
that time period. The M^<oud cohort coniuiiis workt^iv r<*tirmir between 
1963 and 1972- Tht^- L^roup probably rt^presents pt^isoi\i. who dosiretl a 
normal retneinent at a^e 65 sime lull pension ;iyenenis weiv accorded 
to earl>^ reiireeb (between the aijos of 62 and 64) durnig thi> periods 
• Examination of the mortftlity rates iu the 1953 to 1962 cohort 
indicates ft rather s^mooth rise in inorialitv aftor retirement, Howevgr/ 
among persons retiring bct\i^on 196U and 1972, mortality rates were 
sifoiifieantly lower than the 1953 to 1962 rates in the third year, and 
'slightly hisrhor than the 1953 to 1962 ratos in the fourth year after 
retirement. Those rtndin^ri» sugge&t that the disenchantment pha^^e Ss^ 
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obsepvftble only onaong persons? who ilt^sjired to woik until aj^c 65* sjinee 
earlier retirement tt'a& economically feasjible during the 1963-^ 1972 
penod. \ * 

Mortality r4tes after early retirement at ajjes 62 tx> 64 are Shown in 
ficrure III-9 (hypothesis II). Here we postulated that mortality would 
be elevated after early retirement because ^of ^elf-uelcction by persons * 
urpoor healtlj into this type of Cetirement. 

The patt^ of mortatity after early retirement follows a fairly 
srnidar U-shaped cur\*e in both companies. Compared to the expected 
^ rates. tKe pooled death rates are ^^Jfrnifigantl; higher m years 1 , 4, and 5- 
In the first year after retirement, the observed rates were two times 
greater than the expected rates. In years 4 and o, the observed 'rates 
were approximately 40 percent frre^ter than expected. - [ 

The relative risk estimates for survivaj according to five socio- 
economic status variables among normal and early retirees are sum- 
marized in table 111-12 ^hypothesis III). In the I^rstrset of comparisons^ 
' {normal retirees) cases occurring within 3 years of retirement were 
compareti to controls (see group 1). Likewise, cases occurring 4 to 5^ 
years after retirement were separately compared with the surviving 
controls ^^ee group 11), The two sets of ,'ComparisQns were made to 
di^tm^ish the predictor^ of mortality immediately following normal 
retirement from predictors during the later period when mortality rates 
were slightly elevated. Odds ratios were calculated \nth the lower 
status persons as the referent [ov ''nonexposed") group. 

Low socioeconomic St attis was found to be predictive of subsequent 
Barly mortality only among normal retireeb- Ab one might expect, lowen 



Table JIM2* , ^ , ' 

'Risfe of early deatli aftStti^Qrfflal and early retirement by socioeconomic 
levels V ' 

* Normal retire€s * Early 

Variable? — retirees * 

Group I ' Group IP 

* ; ^ 

h Education mon^ vs. (xigh school) . ^ 1. S6 , 1, 00 » , 4. 33 

2. Pay rate - ^ 

- V3, S2,oO) L 41 , 47 , .7t 

'^S2-S2,49 vs, $2.50) 3.57* . a7 . 39 

(52^0" vs.^?L-Sl.99): ^ — 2. 10^ — 

3. Longest job tfcld . ^ - ^ 

fun^kiHed vs. higWy skilled) s 2. 54* ' * . 80 . .57 

(highlyskilledv5. sknied)....... ' — 3.57* ^ — 

4. loctti ptoperty owner (no ^s. yea] .2* 01 * . 7S 1. 23 

5. Ilace (nonwbit^ vs. white) ' 2. 01 \ 1. 49 1. 34 

f COmt>ariSOnor5^c&s«^<]y]nS witMl) 3y«flr^0fr«ttrf[n«nt with 230 controtv 

3 rompartsoi) of ^1 tt&9«« dvinS vlt)),Ln mrs of rettc«ment wllh'^SOconlTols- 

3 Cotnpui^no(^eas«»dyin(; within 5 y^at^OUettreiiiont wUh lOi controls. ^ , 
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ijtatiiij \\orki*n> \uu"C conijiiitHith mow likeU lluui hii:lu*i" &tntUi) workers 
to du* *5 \i*tu-s, of rtaiiriiii'dt for iiU i^jx coiu[>iirii)Oiii> i^liown in the' 

■normal,iVtiri*ei), pou|> I coluiuii. For i*.\aiiii>Us thoM* wWo liuil performcil 
[>re<lomihtiiitl\ uii^killeti work wi*ro at 2}; tlrnOi) j;reater I'J&k of Qarly 
death than w ere highly skilled worker^, * 

UnexpcctedlVs lower ^status normar retirees were not at greater 
ribk of d>mg in the ijUi^pecteJ trouble^me penoJ, 4 to 5 years after 
retirements In fact, eotamination of the fitrures in the ^oup II column 
bhowi) that the hii;her paid and higher fikillad workei:* htid a more than 
twofold nsk.of dyin^r thaunhd the lower status i)erson5T . 

In jcontni*)t witb theiie t^^o cohimnjs of figures for -normal retirees, 
social 4^tu^) me<t;>urei> Jul not predict i^urvival after eaHy retirements 
This iij understand ablr from the vlata in table III--13 which shows that 
health ;statUi) the mOiit significant predictor ofsurvival for early 
jetiree^I^. Xotice that for the finst.thre^variableis ther<? .were consistent, 
antl statifstiCalh iii^jnificant, increases in rislc of early deatij after early 
'retirement. For example, there are twofold to threefold" increases in 
risk for persoHi) with a lii^h index of niorbulity and frequent insured 
sickness absencesr ^ ■ " 

PrevioiLs hjp^lth i^tatus U-e.* index of n[iorbidity and number of 
in^areil M(kne&^ab&eruet^> w*t& aUo a iitron^ predictoF of mortality for 
normal retiree death?, \ii group 1. For example, persons with a high 



Table 111-13. 

Rii)k of early death after normal ^^nd earb retirement by previous" 
health status ■ ■ 





Variables * * 


Normal retirees 
Group I Group II 


Early 
retirees 


1. 


Index of morDidity ht^fofc reurotncnt * 












4. 57 ^ 


2. 18 > 


2. 86 


2. 


Iiisur<*«l Hjckn^'W ahsM-ncos during ^ 










cart»<*r vs. nont-) * 


2. 07 ^ 


3. 50 


3. 










( 1^(1 vs. non**) _ , _ _^ 


2. 91 


.82 


h08 










* 2.35 


4. 


Index of job satisfaction — uninsured 










al>s(*nc(»s among persons who had 










a low index of morbidity hf^forc 










retiremont 












1. 00 


■ 2.04* ^ 






^0-^ vs* nono)^ 


3. O0» 


a 37 » 
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milcx of morbulity before retirement were over four times more likely 
to die within :i years of ivtiremeut tlmn persons witU a low indcx^f 
morbwiity. When tl\e ciilnilations m table IJI-12 were rei>eute<l, con- 
trolling for lovel of pre-retiremetit morbidity, bealth status itul not 
explain tho observed association of occupation ami pay rate with tleath 
in this group. Previous health status was iiUo predictive of surviva^m 
group H comparisons of normal retirees, but again, the associations of « 
pdy rate and oi<;upation with survival remame^l signiHcunt when 
controlled for previous health. 

In onler to ejjtimate the importance of job satisfaction for subse- 
quent longevity, a surrogate measure of satisfaction was developed 
based on medically unexplained absences from work. Empirically, 
uninsured absences of lesii than a Tveek*s duration have been associated 
with hostile attitudes toward itork, both m our omi research at another 
tire plant [S), and in the work of other, investigalors [S9-$l). From 
table III-13, we see that, uninsured absences among those persons 
-"who had a low morbidity index (i.e., no objective medical illnesses) 
before Retirement were 'significantly .assoeiated with mortality after 
normal retirement, especially in group comparisDns. We can only 
speculate that this group of retirees Was experi^cing some dissatis- 
faction with their workihg situation, since these absences may also ^ 
reflect^meiiical episodes. 

None of the lAeasures of social support, including marital status, 
number of dependents at time of retirement, or retiree club member- 
ship^ were predictive of subsequent mortality in either normal or earJy ^ 
retirees. > ' ^ 

Comparison of Normal and Early Retirees 

Thus far "the patt^s and predictors of postrretirement mortality have 
been quite different for workers choosing early as opposed to normal 
retirement. It is possible that persons holding certain jobs or in certain 
states of health those an early retirement rather tfa^ working until 
age 65 The sampling design of our case-control stuAs enabled us to 
compare the socioeconomic level and several heallw indices among 
normal and early pensioners. This was achieved by combining the cases 
^tth the controls, weighting the laiter group appropriately. * 

The proportion of early and normal retirees in various ,^cio- 
economic groups or health states before retirement are shown in 
table IH-14. A Chi-squared test for the equality of expected proportions 
in normal and early retirees was obtained using special variance for- 
mulas. These formulas took mto account the weighting procetlures used 
to obtain the proportions, as well as the rate of dying in each, retiree 
group (5^). 

We^ee from table 111-14 that early retirees held a different mix 
of jobs, had more ediJ^ation^ and were more likely to be white than 
normal retirees, significantly so at the p<^0.05 level ^arly retirees 
were found to hold unskilled jobs mcire often than normal retirees 
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Table IXI-14. 

Percent distributioti of socioeconomic and bealtb status 
anKtng normal and early Tetirees 

! ^ M 

* , jBarJy retireee Nomal retirees 

Variablea ' ftrcent Percent 
^ ^ 

Socioeconomic itdtts: * 
Long^t job held: 

Highly skilled 30.4 • 27,9 

SlciHett-. 18,2 19,3 

Semifl-kmed-js— ' 17*3 28,0 

Unakille*) 34.1 24,8* 

\' ■ , ^"-8,20* 

^ Locfif property Vmiership : 

Yea -\ 64,9 , 70,8 

No : B5,l 29.2 

X>=1,46 

Last hourly pay rate (dollars) !9Q4r-08 retirees: 

S07LM~ 39,7 . 43,1 

2,00-2,49 . 35,0 - * 34,3 

- * 2,60+ — i 35,2 23,6 

^ , 3P=»0,54 

Education (years) : ' ^ 

None „ 6,3 ' 11,5 

1- 8 53.9 63.7 

9+ 40.8 34,8 

Racer 

' ' ' White ' 94,0 82,9 

Noawhlte J, - - 6,0 . - 17,1 

' . , ' ' , X>=. 13,84* 

\ , Inde^ofmorbidity2year8b^orentliemeat: 

Low-'- 51,5 66.9 

High .- ' ^ 48,5 33,1 

' ' ^ , - ■ X'=8,47* 

' Ho9pitaliJations-2 years before retirement: ^ 

None 1— ^ I— 73,9 80,6 

>1 — - 26.1 19,4 

X>=2,15 , 

In^reiHIclbuss 2 years before retirement; * 

Nfl^J--^:, 66,3 73,5 

f-V 28,2 '^1^ 

2— ^ : .^.u 5.5' 3.4* 

V X"«2,48 ■ 

Work Jlmitations 2years before retirement: 

Unlimited 69.4 I ^ 79.8 

Limited- 30,6 20,-2 

■ ■ ■ 2- J ■ 

o - 
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Variables 




F — 

Early retirees Normal retirees 
PefceBt Percent 



Unimured absences 2 years before reti^etnenj 
(per month) : j 



None 25.5 " 4a 9 

>1 '1^^'--/ 5 5^ 1 

X*=t 10.21* * 

* Total insured sickness absences enuring work- ■ ^ 

ing careers ^ . 

None : /— 35. 3 4a 2 

1 j:,/- - - 2d8 2a0 

2-h 1 A, 38: fi 28.8 

/ X»=4.85 



t OjOt<p<Qu05. 

The i«st for the equally of cipected pfopcrlh>iis m nonnal and «aflV reiir«e£ was obibined 
u&inS several variance formula^v Th«i< formulas took mio accotiai ih« weighting proccdurE? ixscd to 
obtain ilic proppriKMis, as well as ihc rate of dying in each redr« group. 

\ 

(34.1 percent vs. 24.8 percent) and the latter \irere more lijteiy. to hold 
semi-skilled jobs than the former. Ko significant differences were found 
among the early andnormal retirees in pay rate flfir property Cfwnership.^ 
The early retirees were found to bH& in poorer health beforp retirem^t 
tha^ were the normals. Significant (lifferences ware observed in three V 
the sevenji^ahh status measures, including an^index of morbidity, 
work limitations, and uninsured absences during the 2 years before 
retirement Other health comparisons using hosj)italizatioDs or insured 
sickness, absences, although not statistically ^gnificant, were in tibe, 
expected direction with early retirees having more ilbiess episode^ 
before retirement than normal retirees. , / ' 

Of further interest is the health status of workers who remained 
in the company until the mandatory retirement age- of 65.- Among these 
normal retirees, SO percent were under no work limitation at the time 
of retirement. During the 2 years before retirement, 19 percent had been 
hospitalized and 26 percent 'missed work for gver 7 days because of 
illness. Sixty-six percent of workers "forced to retire at age 65 had no 
hospitalization, no sickness absences, and no work limitations in the 
2 years before retiremeo^ i'.e.^iiad a low index of morbidity. \ 



Discussion #^ ^ 

Our studies indicate that mortality after early retirement is higher than 
would be expected in U working population and that survival after 
such retirement is related to previous health status. This findiiig is 
supported by studies (SSTamong Civil Service employees retiring before 
the compubory age of 70. For attained ages 60 to 66, mortality was 
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9 to 21 percent higher than expected in \Jo^B,i population. The Civil 
Serv'xe rctirees> JiJ not ineluJc termination^ from work due to Ji:^abliDg 
illness. - ^ ' * ^ 

Our findings also indicate thai normal retirement, per se, li* not 
oJ>vi9Us>l> dctnfncntal to biir\ lval^'j Since 66 percent of men workinf^ 
>«ntil age 65 were ip relattvel> ^oo<l health before retii-ement, one would 
[ not expect to i>ee an immediate rit^ m mortalilj after retirement. Like- 
[ wis>e, the honeymoon i>hHs>e tlieory ^>ugJ:e^^t^ that the mijtial perio^l aft^r 
.retireihetit is not generally stress evoking (^0). 

However, th^ greater than expected death rates> reported in com- 
pany A dur^ing the fourth >ear, and in company B during the third year 
are cons>i^tent with a disenchantment plia^e interpretation. The pooled 
company rate&, though not i>tatistically signMcant, also follow the 6x; 
pected trend. Given the uBavailabOity of an ideal comparison popular 
tion^ the disenchantment phase effect may be greater than ib apparent 
in this study. Since we were not able to interview the normal pensioners 
during their retirement, we do not know if they were experiencing ad- 
justment problems during these years. We hope other investigators 
will test the disenchantment phase hypothesis in other prospective 
studies. 

Despite these qualifications, evidence from at least three other 
studies supports a disenchantment phase interpretation. Martin and 
Doran (34) found elevation^in illness rates 4 to 6 years after retire- 
ment among blue-collar workers. Solem (35) reported elevated mortahty 
rates during the third year after compulsory retirement-at age 70 in 
Norway. Stokes and ^Iaddox (Sff)-have also shown that blue-collar 
"workers experience a substantial decline in satisfaction 3 to 5 years 
after retirement. 

The predictors of mortahty after normal retirement are consistent 
with other studies, but only for deaths within close proximity to-retire- 
ment. Lo,wer socioeconomic status and poor, health before normal.re- 
tirement were significant predictors of death within 3 years of normal 
retirement. In general, one would expect unskilled workers (or la- 
borers) to exhibit higher rates of dying tli^n other occupations groups. 
Kitigawa and Hauser (2^) have shown that mortality ratios for la- 
borers and operators (1.08) exceed unity when comparisons were 
made to U.S. rates. Our findings are abo consistent with the Duke 
longitudinal study {23) which found physical functioning and work 
satisfaction two of the btrongest predictors of, longevity among; older 
men. 

. The finding that higher social status was associated with death'4' 
to 5 years after retirement is not in concordance with the longevity 
literature, and could be explained if sjplective survival had taken place 
and/or if this' subgroup of normal retirees had experienced some "dis- 
enchantment'* with retirement. Selective survival would take place if a 
preferentially healthy group of unskilled workers survived the first 3 
years of retirement, such that their subsequent survival experience was 
better than that for existing highly skilled workers^. This phenomenon 
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would not explain the slight excess in mortalkty observed in year 4 in 
company Altemativelyi the higher skilled workers could have ex- 
perienced some ."disepchantment'^ 4 years after retirement, resulting in^ 
new illness or e^facerbation of existing disease.' This interpretation would 
explain the peak in mortality dunng the fourth year. 

Current thmking suggest that social support is an important mod- 
erator of life stress (57). Elevated mortality ratios have been found 
among persons without a marital partner {^2). In our case-control 
studies^ support measures such as marital status at the end of employ- 
ment, membership in a union retirees club, ^nd numfcer of dependents 
at retirement were not predictive of subsequent survival. Thus, bejn^ 
married, having dependents^ and having some social activity per se 
were not protective against mortahty. Perhaps more quahtative, i,e,, 
actual love and support froih spouse, rathefi^than quantitative measures 
of social support would have been better predictots. 

Of final note were the comparisons of normal and early pension* 
ers Early retirees were in pqpre^ health than normal retirees^ especially 
during the 2 years before retirement. This suggests that some workers 
who elect an early retirement in the rubber industry may exercise this 
form of work termination because of declining health, rathpr thaa for 
the opportunity for extra leisure at the end of a workin^fe, Aithough 
the early retirees were better educated than the normal retirees, they 
" were more likely to be found in unskilled jobs. This could be explained 
by their health condition which mi^t have made them ineligible for 
better skilled jobs, [ 

Summary and Future Research 

We hav^ found tliat the patterns and correlates of survival among 
early retirees suggest that this form of work termination is chosen by 
some, but not 'all, workers because of declining health. The transition 
into mandatory i^etirement at age 65 (with l^e life stress and need for 
adaptive change that it implies) was not of sufficient moment to cause 
an immediate increase in mortality. However, within the boundaries 
of the blue collar subculture ^vere socioeconomic gradients stmicient V> 
markedly affect mortality 3 -to 4 years after retirement. When con- 
sidering the issue of mandat(iJ?p:*^eti^ it is important to realisfe 
that over two-thirds of fatTfSry ^oifeera who remained in the , industry 
untd age 65 appeared to be in good health before retirement, *as meas* 
ured by the absence of hospitalizations, sickness absences, and work 
limitations. These data point to the need for actual health evaluations 
of workers in^the seventh decade of life. 

We are'sympthetic with the views of Butler (38), who notes that 
the right to work is basic to the right survive," and that, ideally, 
retirement should be an option based upon^the individual's needs and 
wT«ihe<iand upon an evaluation of his physical and emotional capabilities 
to func^^ion. One might reconsider the current tfend toward 'forced 
retirement?; at the fixed age of 65r as well as concentrating efforts towtird 
the improvement of retirement conditions Jor these mortality suscopt- 

' ' 2 ^ > 
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ibie i^cLoeconomic group^^. Since an Incrpai^lngl)^ greater proportion of 
today's ^^ork force is surviving beycfnd the age of compulsory retire* 
ment, vie hope other epidemiologic studio will be undertaken in this 
area. 

Future research into the study of retirement, stress^ and di&oase 
might address the following questions and concerns: 

1. What are the conditions under which retirement may be con- 
sidered stressful, and how might these conditions be IdentUiedT 

2. What subgroups of the working population are more susceptible 
to retirement adaptation problems? Does social support affect 
the adaptation capabilities at these groupa? ^ * 

3* What are the most appropriate health measures, j*e., morbidit^i * 
mortality, etc., for detecting a potential stress from retirement? 

4. If there are health^relevant phases in retirement, can we dis- 
tinguish them by intervals of time after retiren^Lent? 

5. If certain phases of retirement do cause adaptation problems, 
how might these problems be identified and prevented? 
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Dispussion ; , « . 

Brehm; The work that Dr. Joseph Quinn did, looking at the longiWdin^l 
retirement history survey data from Social Security, indicates ft very 
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close interaction between health status and financiaKstatus ip the 
decision to xetire early. I am wondering to what extent &ome of'that 
might help tc^ explain sorCie of your data on health conditions after 
early retirement terms of the decision to retire being based on 
health ^^tus, 

Hayiteg: We were not able to ask individuals their reasons for retire^ 
ment uitice the utudy pot)ulatiQn had already retired or deceased. We 
do not know what their reaSon^ were for taking an early a noimal 
retirement. Using isome statistical weighting procedures, we w ere able ^ 
to compare various health and economic variable^^ among the early and 
the normal retirees. We found that early retirees were less healthy 
than normal retirees in the population, 

Brebm: Before retirement? 

Hayneg: Yesj in the 2 years before retirement. Among those taking a 
mandatory retirement at age 65^ 80 pen^pnt were under no Work limita- 
tion at the ^e they retrfSd. Two*thirds of normal retirees had na 
^ork limitations, no hosptializations and no insured sickn^ absences 
^n the 2 years before they retired. So the normal retiree group might V 
be ewsMered in good health, at least lb terms of the health measures 
available for evaluation, 

^rebm: In an earlier study of work-related disabilities done at Social 
Security— the 1966 survey— we found that of the people who opted 
for early retirement* i.e,* actuarially reduced benefits at age 62, some^ 
thing like 30 percent were approved for disability benefits. 

Hayneg: We found that 30 percent of the early retirees were under 
work limitations at the time they retired compared with only 20 
percent of the normal retirees. We have suggested that the rubber 
tire industry might consider giving e$tra1>enefit3 to some of the early 
retirees, ^ least, to thosc^ who are taking this form of retirement be* 
cause of poor health. 

However, distinguishing between early retirees who choose retire* 
ment because of poor health and those who are taking it for extra 
leisure time is difficult. I do have the feeling that some of the eariy 
retirees were rejects from disability retirement applications. 

Nftsb; Were you able to control or determine whether or not retirement 
prepliration on the part of these people had anything td do with 
adjustment? ^ , ' ■ ' 

Hayneg; There is no retirement preparation program m the rubber tire 
industry. We did look at membership in a rubber workers union retirees' 
club which, of course, was available after retirement. We found that 
membership did not affect subsequent survival. Then ^gain, one could 
not becom^ a memb^ if he died within a few years of retireihent. 
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Feinletb: Did you have any measures of encouragement to retire early, 

* such as productivity or other evidence that they were not performing as 
^. well a^ the mandatory retirees?' ^ * ^ 

Haynes: We did not have any indication that they were encouraged by 
the persomiel officer to take an early retirement. In terms of productivity^ 
the only measure wehav^ is Wrork limitations ^hich are a good indicator . 
of whether or not the person can function in the job in which he is 
working. There are limitations for lifting, walking or working* in certain 
areas of the plant 

In terms of their ability to produce or perform in their job, I cannoJb 
answer that. It is a good question^ I think'the answer would be.ol in** 
terest to Congress in their consideration of the abandonment of the 
mandatory retirement age. How do you go about determining whether 
or not a person is able to function on the job where he is currently 
working? 

Waldron: Did you^try to compare the early retirees 4» people with 
similar health status who kept on working? In other words, did retiring 
improve their health status compared to those people who kept on, 
working? 

Haynes: We compared mortality rates among actively employed 
workers and early retirees. There .were only three ages at which you 
could take an early retirement : 62, 63, and 64. W*e considered the mor** 
^ ^ tality rates of actively emi^loyed workers at these ages^ Since the rates 
in the actively employed grotm were based on ^all numerators, I 
^on't think we were able to maSe stable comparisons. 

Atcbley: There is a tendency on the part of people to look at mandatory 
retirement as involuntary, and I, just want to remind everybody that a 

. lot of people who wait around to 65 are not necessarily reluctant to go. . 
They are chomping at the bit in many eases. Th^ look upon the man** 

^ datory age as social permission to retire. So that if you wanted to look^ 
at the effect of mandatory retirement, you really need to separate out 
fhose people form the people who Gordon Streib has calleJ^*reluptantj.; 
mandatorily retired persons. ' - % 

Haynes; I think that we are only talking about, at the most, 30 percent 
of workers who retired at age 65 and who wanted to stay on. That would 
be my best guess4rom the satisfaction literatufe. ^e do not know what' 
the percentages are in other industrial populations. , ^ \ 

Cohen: I wonder if this is not supported by the observation that tliere 
, seems to be a process occurring that is different in time for lower socio** 
economic status persons asKrompared to hWher ones^ that is, the Brst 3 

* yeftrs are diffarent for one group than the other and then the 4 to 5 
year patterns different. Do you have any information on what has 
occurred in that period of tim^ 

■ -a ■ 2iG • ■ 
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Hayoes: The ooly ioformatioD js from a study by Stokes aad Maddox 
from the Duke longitudinal cohort which es^amiaeiJ jsattsfaction scores 
amon^ blue-tollar workers, The> found that immediately after retire- 
ment, i,e,, in^the first 2 years, the satisfaction scores were high. How- 
ever, they took a i^harp decline 3 to 5 yearb aft§r retirement. White- 
collar workers jshoweJ Jthe opposite^ trend. They were Initially dissatis- 
fied, then after 3 to 5 years th^ became more satisfied with retirement, 

Sbanaa; Or Atchle> made the comment which I had previously sup^ 
preb&ed* If >ou anal>ze older personjs retiring from work in this country^ 
particularly blue^LoUar workers, you fiad they are looking forward to 
retirement. In fact, they' are holding on until they are 65 so that Ihe^ 
'^an get all the benefits. That is the sort of thmg you are getting howi 
Dr, Atchley, in >our research. And this may not.haye been so in your 
sample, .Dr* Haynes. ' ' 

Haynea: I think that still goes along with what we found. Vou can 
look fonvard to retirement, get into it and, go through a honeymoon 
phase. Then all of a sudden >ou become disenchanted ^ith the circum- . 
^ stances thpt you find yourself in 3 to 5 years' later, ^ ^ ^ * 

It is not retirement perse, but it is circumstances that an individual 
is put into when he ijs forced to retire that are probably important, i,e., 
income, loss of something to do ^ffiiring tke rday> and loss of friends. 

Sbanaa: I have data, which show this period of disenchantment, Tn 
addition, liCores on the inde^ of functional capacity also rise during that 
period and then conie down. I wonder whether anybody has tried to do 
any special studies,7^ising physical examinations to find out whatsis 
happening to the^e people during this period. These may explain the 
mcreased death rate^, I have found, In the past and also now, an increase 
in hmitatlods, a decrease mobihty, and an increase In use of 'doctors 
In that period, 

Haynea: Dr. Atchley has an ongoing study in which he is following 
' retirees and i& adminii>.tering a self-report health questionnaire. 

Atchley: It is ^If-reportlng on a number of different levels, actividei^ 
that people can do and general health status. The health trend question 
seemjs to be the nearest one fror^ the point of view of separating people 
out^ 

Haynea: What do they say? 

Atchley: Most of them say "Staying the same." The ones wh6 say, 
, "It IS getting worse/* have ^1 sorts of problems, 

^ * 

Brehm: Jhese are self-assessment data. There is a foUowup on the 1966 
suWey of disability .that was done in 196^ or l^^Sl, The assumption was 
made that people viho had reported themselves ^w ork^Umited disabled 
m 1965 would shdVtr a decrement in their capacity to function. Some 
said they were i^eriouJy disabled in 1965, but in 1968 they claimed that 
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they had nevQr beaa disabled id their liv^s. They rated their disability 
in t^i^tus of whether or hot tj^ey could get a job. 

Sha&as ; I know that study . In terms of your study, it has always seemed 
to me that it would have been possible to get a group like that dtid have 
them, pbysically examined in what may be. considered' the target .age 
to see^w&fttyou find. 

^ 

HajBies: We tried to follow our workers after retirement in termd of 
sickness absences and hospitalizations, but there is ^a ruling that you 
*can destroy records ^fter 6 years, and the necessary records were not 
available. . ' 

Kovar; The Social Seaiiri^\retirement survey an&^he Fames lon^ 
tudinal study both include health measures. They ace tkot very extensive 
and tBey are not examinations, but they both have the self-assessment ^ 
of health. ^ . ■ ■ . ■ X^ "^ T 

Bajnea; Self-assessment is usually only 70 percent valid when ^cpmpared 
to a physician's examination. 

Costa: Tte <nher longitudinal studies, the Duke study ai)d the Norma- 
tive Agin^ Study in Boston, hav^ actual measures for retirees. Colleagues 
of mine formed i cohort' of 300 people who retired Avith self-reported 
^ealth^d measures obtained from extensive pbysicalr-examillations.^ 

Palmore; In Duke study, we do have physical ^e^ninations. The 
trouble"is,^w^only had 75 people who retired during this study. So far, 
^e have not found any notii:eable effects of retirement on b^ore and 
after measures except that income Igoes down, tjiere are more hours of 
leisure,imd the retirees interact with people a little'less. ^ ^ j 

BajBea: I think the^Duke sample is a some^what higher status gjcoup 
than the workers we have been looking at. Unless you can separate 
blue-collar from white'ColtarworkerS) you probably won't find an effect. 

BreBm: I woijld like' to refer td a report made yesterday involving the 
distinction between an impairment and a db^iility. In a study that 
was done using the 1970 Census data, which for the i&st tijtne asked 
specific questions aboyt the extent of work -related disability, we did an 
aggregate analysis, looking ^at the percentage of people within a state 
who define themselves as work-related disabled. You can account for 
sometbtng like 8p percent of the variation among states by data on 
the level of poverty, and conditions of the labor forc^. The fact -is that 
these measures did not produce impairment to heall^ status in the 
population in general. 

NoWf how yon explain this is diSioult. At one point, you are asking 
someone how well he perform^ rather than deahng with the issue of . 
what is wrong with him. We know there are people in society "who have 
all kinds of health conditions or impaiiments who do not define then!-' 
selves as disabled. Early retir^es^ we presume, are^ opting out of the 
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labor force, so tbey just become or accept bemg disabled,' at lea9t 
psnfchologicaUy, if not in the medical sense. It is very complex at this 
point. ^ , . 

Eaimel: In the Framingham study we have a cohort which now has an 
average age^of 65 years and cpulS be studied. Many of these people 
are going through retirement, a good number h^ve already done so. 
We have records of ^y^tematic routine measurements of health. We 
know about bobpitalizations. We know about interim iUnesses. We 
monitor admi^ions to the only hospital in town daily. The information 
is available for some retirement studies. 

Cohen: Do you also ask about appraisal of health status? 

Eanneh That is being done. One could, at the &ame time, determine how 
people's perception of disability relates to what is actually found on 
' the measurement. 

HaTneg: Qnelt^m that should be collected in any study is the exact 
date of retirement in order to repHcate the analysts that we have done. 
This is important if you are looking for a subtlpi effect, say 3 or 4 or 5 
^ears af^er retirement. A lot of studies do not record this information. 
It is probatiy a siniple thing to do. 

Atcblej: It depends whether you are studying an employer centered 
operation or a general population. There are a lot of people who cannot 
^etl you the exf^ct date that they retired. ' - ' 

Shaitas; You can try to get it two ways. How old were you when ydu 
retired and how long ago? What is the ^ear^hat you retired? Some- 
times the two answers will balance out. * ' 

Etsl: A few comments^-one on the issue of self^reported health. I think 
there are some data which show hy comparison of self-reported with 
physical examinations that those with a strong commitment to the 
work role are the health optimists. One might assume that reluctant 
' retirees on self-report are health optimists. 

From the literature on the blue-collar workers, I find that they 
seem to have such a low commitment to .the work ethic. The reluctant 
retiree, aside from financial considerations, is an unusual kind of a 
person and the interpretation has been made stnclJy in terms of a 
commitment to a work role. I think in the future it might be interesting 
also to look at his social environment. It may not be that the work role 
is so attractive, that he may be more of a social isolate in his social 
life that makes him a reluctant retiree. It 1% the difference between the 
approach motivatioj^ and motive motivation. The work is not attractive, 
and he is trying to.work something else. I think that might be a real 
requirement." ^ 

Slegel; I would imagine that studies involving retirement^ particularly 
of white-collar people, will become increasing^ difficult sinpe the con* 
cept of retirement is becoming shady. We have not only^a^&md careers 
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but also ptuirtime, trial, and gradual retire^ment. For example^ there 
is the Federal Oovenunent retiree or the military retiree who goes back 
to work either part-time or full-time. There is emerging a different 
.concep^t of retirement among older people. 

Atchley: There is a measurement problem just in terms of relative work 
loads. For ex&mple, if you take professors aad you ask them how maity 
weeks they work on the average and you plot that hy age,^ou see that 
on the average [Tofe^rs start to retire when they are around 40. Their 
average work week starts gomg down in terms 9f their estimates of the 
amount of time they spend related to the joh. ^ 

There is an interesting thing here, though. If you want to learn 
the extent to which an individual is retired, you should ask the retiree 
what the normal work load is in his occupation and what the norm^ 
number of wee^ of work in that occupation. Then find out how many 
weeks he works in relation to the normal work week and what the 
^ normal work load is in the normal week's work in his occupation. It is 
not a simple matter to decide how much of a work load in his oQQupation 
an individual is carrying if he is partially retired. Fortunately most 
people retire completely, so pra^^tieatly it is not that much of a problem. 
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Effects of ^involuntary" Relocation on the Health and 
Behavior of the Elderly* 

aUmifiUT V, KtsU Ph, D.» Aarian M, Ogtfeld» M,D,» Gerald M, BtoAj, 
M,Do Lannt SneU» M,P,Ho and CbriBtine A. Price» M,P,H* 

department of Epidemiology and Public Health 
Yale UniTBTsi^ School of Medicine 
80 College Street 
New Haven, CT 06510 

Recent studies in psychosomatic jnedicine and social epidemiology, 
which also faU into the broad category of "social stress and disease/* 
have been heavily concerned with social ekcmge and life events (1^). 
This is probably because events of social change are most likely to 
encompass one or more of the major meanings of ''stress": threat, 
uncertainty and unpredictability, conflict, excessive demands, failtu^^ 
of aspirations, frustrations of needs, and/oi^toss. Investigators such as 
Cassel (4) , Qroen (5) , Hinkle (S) , Holmes (7) , ICagan {g) , and Rahe (d) 
have aS assigned great significance to social change in the etiology 
of iBness. ' > 

Much of Uus work is being subjected to careful critical scrutiny 
V (JO^J^) and certain conclusions ttre becoming, in our opinion, increas* 
ingly more compelling: (1) Prospective study designs are particularly 
valuable and desirable; (2) T^te int^isive study of one social dvetltf at 
a time (bereaveinent, retirement, job loss, and so on) is much more 
likely to advance our knowledge than continued reliance on the schedule 
of recent experience typer of approach (7, d), in which an inadequate 
self*report instrument lumps together a variety of pasi experiences in 
one total' score; (i) A richer theoretical framework is needed for the 
study of health effects of social change', this framework must focus not 
only the^experiential aspects of the change, e.go magnitude, duration, 
unpredictability, novelty, extent of control, and the like^ but also the 
social-environmental or ecological aspects, e.g., social networks and 
social supports, occupational environment and job demands, residential 
settings, and so on. ^ 

One of the life events yhich has received a good deal of attention 
is rmdeniial change (1^17). The kinds (A studies which faU in here 
have dealt with: moves to the suburbs, moves from "slums** to public 
« Rousing, change from community living to institutional living, institu* 
tional transfers, relocation because of urban renewal, and moves to 
specialized settings such as elderly housing and retirement communities. 
in general, aujch studies of residential' change^have had one of two 
broad 'objectives: (1) To study the impact of a certain residential 
environment or dome dimension of it; for examplei to' assess the differ* 
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eotial effects of ''good*' ts, ''bad" housing, one may study, jd classical 
experimeDtal tradition, people who move to better housing. The em* 
phasis is on detennijiijig the environmental impact, not on studying 
the change, (2) To study the eff^ts of the experience of changing 
residence, the emphasis is on the change itself and any interest in how 
the residential eavlronment wa^ betore and aft^r the move is secondary 
or ndnexistent, ^ 

Studies of purely voluntary individual residential moves, such 
as to the suburbs, have generally failed to demonstrate convincingly 
any consequences of the moves which could not be interpreted as 
''intended" changes^ i,e,, the reasons for which the move was made 
in the Hrst place— increase^^ satisfaction with housings increased social 
life, etc* {16-19) In other words, such residential moves are so firmly 
emb^ded in life cycle variables, in goals, aspirations, pjlans^ intentions^ 
and perceived opportunities, that any causal inferences about effects 
are exceedingly difficult. 

Studies of the effects of improvemoit in housmg conditions on 
health and behavior, such as the \vell*kno\\ii Baltimore study (jSO), 
have generally not been able to sho\« any significant benefits^ though 
they do reveal some changes in residential satisfaction {16^ IT). Ip is' 
quite hkely that the possible benefits of imjjroved housing are b^ing, 
masked by possible adverse effects of the residential move itself^ 
particulariy if it represents a profound sbcial uprooting expejien>:e. 
That is^ the residential chaBge^ which has improved the housing, may 
also involve: (l) segregation from friends and relativ^^ leading to 
reduced social contacts and mutual help and support^ (2) unfamiliar 
surroundings and unknown requirements, (3) mw schools, changes 
in police protection, (4) greater unavailability of certain facilities. The 
recent experience with poorly planned high rise public housing (SISS) 
may be a particularly striking illustration of how the possible benefits 
of improvements in certain housing parao^tears may be overwhelmed 
by the negative effects due to the social context factors. 

The study of involuntary residential moves offers the greatest 
promise of being able to detect and assess adverse effects on health 
and behavior. The involuntary aspects of the move, such as in urban 
renewal or institutional transfer, tend to minimize the potential con* 
founding and bias whic"h come from various self*selection factors. 
Moreover^ many such moves do not involve major changes in the quaU 
ity of housing, thus reducing the possibly complicating effects of the 
environmental factors. Finally^ the'imposition of a residential move 
on persons who do not seek it (and probably consider it unwanted and 
undesirable) suggests that one is selecti|kg for stud^ the more severe 
and traumatic end of the spectrum of the residential move phenomena. 

Many of the studies of involuntary residential change deal specifi* 
cally with the elderly. This may be both ^^ecause this .demographic 
subgroup is mo» frequently exposed to such experience, and because 
they are more likely to be more vulnerable to the adverse effects of it 
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{£4, thus allowing for a more powerful test of the hypothesis. The 
research literature on involuntary relocation of the elderly was reviewed 
in 1972 {IS) covering studies through 1970. Many additional studies 
have appeared since then (Z6~$Z). The result^ of these studies are 
difficult to summarize inasmuch as a consistent and coherent picture 
does not emerge. However, one concluMon is inescapable: the simplest 
form of'the hypothesis, namely that there will be increased mortality 
and morbidity among elderly experiencing involuntary residential 
relocation — irrespective of the social context of the change and the 
way^it is handled, and/or irrespective of the nature of the before*after 
difference in the residential environmenf— is unlikdy to be supported 
and is not worth testing. It is too simplistic given the complexity of 
the phenomenon and by itself will not increasOxO^tr understanding. 

On the other hand, there is a good deal of evidence which points 
to specificity of circunistan<;es under^which adverse health effects may 
be found. For example, relocation of elderly from one institution to an- 
other may lead to increased mortality, but this is totally pr^entabte 
with careful casework service and psychological support. Simdarly, 
healthy elderly may not show any effects of the relocation, while those 
who are physically or mentally impaired may be the ones who will 
show the adverse health effects. (But since such impaired mdividuals 
- are at greater risk of poor future outcomes under any circumstances, 
proper adjustments must be made or suitable comparison groups found.) 
Other evidence, most of it indirect, would also suggest the following , 
characteristics of elderly who may be at increased risk for adverse 
effecU: being male and older; living alone and having, few contacts 
with friends and kin; being in poor Hnancial circumstances, of loweF 
social cla^, and with lesser access to various social services; having 
lived in the oldrneighborhood a long time; low in morale and life satis- 
faction: reacting to the move with tfepressioa, with a feeling of giving 
up, and hopelessnes&^helplessness. ^ ^ ^ ^ 

It is also necessary to pay closer attention to the phenomenon we 
wish to study. The, implicit paradigm for the studies of involuntary 
relocation is Faad^s work '^Grieving for a Lost Home" on urban renewal 
^33) - elderly resSents in an 6}^ intact neighborhood^ where they have 
lived for many years and where rich and strong' social ties exist; then 
the elderly residents are forced out. They receive no help with relocation } 
they scatter throughout the city* finding available housing TVliicb ij^ 
seldom *83 good .as where they^ had lived previously, and^.ge^erally 
costs moret But this phenomenon still be studied? It is likely that 
the Joll<Lwing picture is more current : the ^Iderly residents are already 
somewhat social ispf^es, living in neighborhoods which are undergoing 
Ipranous piecefiileafchanges/ usually foi?the worse. The residential move, 
though forced on them by various circumstances, may be welcomed by 
many of them. They may receive assistance with the move and they 
generally go into federally su))sidizejj elderly housing, which in fact 
represents a residential improvement without the usual financial 
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penalty. Certain aervices may be more reailily available, e,g,, a medical 
clinic on the preml;^, anil the potential for new frienilships with other 
elderly may be great. 

Tn ^hort. the f^haUenge in future studies^ health effects of reloca* 
tion on the elderl^y i^ to collect enough information oiT (a) the relocation 
experience it^elff both objective data and subjective perceptions, (b) 
on the individual characteristics of the relocatees, and (c) on the social 
concomitants of the change, so th«t we may begin to understand why 
some elderly improve in their health, others deteriorate, and still 
others show no change, Law ton and Yaffe ($4) have shown that elderly 
relocatee^, compared to controls, had more changes in health status 
both for the better and for the worse. Now we need to study the deter^ 
minants of such differential outcomes. 

The general literature on housing and health {16-17) would 
seem to suggest that the elderiy as a group are more susceptible to . 
both the benefits of impifoved housing and the adverse effects of the 
social uprooting experience accompanying residential change. 

- Methods 

» 

A prospective inquiry was conducted into the behavioral, psychological, 
and health consequences, of involuntary relocation in the elderly. Four 
set6 of variableb Vkere a^ssessed* health, psychological st|ite, physiological 
data,, and social behavior. Data were collected on four occasions over 
2 years on 225 elderly people who were forced to move and l73 from the 
:^ame neighl^orhoods as the cases wh<^ had not moved. Interviews 
on ca&es (relocatees) were scheduled as close to the date of the move 
as possible, and at 3 months, 12 months, &nd ^ months later. Controls 
were inteWiewed at comparable intervals. 

The cases were all persons in New H^ven, Hartford, and West 
Haven, Connectjcut^flge 62 and over, who were forced to move \rithin a 
specified time period because of urban renewal^ eviction, condemned or 
f>ubstandard housing, Hre, and extreme imancial hardship. Their, 
names were obtained by systematically searching the record^ of the 
various relocation agencies in the three cities. Excluded from TBe study 
were those elderly who* (a) moved for reasons of gpor health; or 
(b) moved outside of administrative channels and did not come to the 
attention of .the relocation agencies. All cases moved to federally sub-* 
sidized housing fov the elderly. Among the cases eligible for study, 
79 percent agreed to participate. 

As stated above, the controls were persons who came from the same 
neighborhoods as the cases. They were identified through a systematic 
process which called for enumerators to go to specific block groups and, 
usiBg predetermine pracedure^^, to enter ^elected houses and enumerate 
elderly residents eligible for study. The controls were group matched 
With ca^es on, age, sex, race, and marital status. This method of selection 
^neighborhood coqtrol) al^o yielded controls comparable on social class. 
Of Iher^ntrol^ approached for &tady, 6^ percent agreed to participate. 
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A random sample of control refusals contacted somewhat later 
with a request to provide limited information and 90 percent complied,^ 
Analysis of this information revealed Jicu' significant differences from 
participants on the usual sociodeHiographicxharacterUtic^ or on prev- 
alence of grave illness. . ' 

All interviews were conducted in the residences of the subjects 
by trained intervie^^^ers. The interview schedjile was totally structured 
and of considerable length. On the average, it took about 90 minutes to 
complete. Formal reliability studies on the medical portion of the inter* 
view and medical diagnoses were carried out. The interviewers (after 
their training) and a physician coUected the relevant data double . 
blind and in a randomized order on 26 elderly persons who were not ■ 
part of the< study The agreement on presence or absence of the 16 \ 
diagnostic c&.tegories used in the study was M percent. ^ 

It is important to recognize the limitations.of the study* To begin 
with^^there is a certain vagueness regarding the boundaries of the 
phenomenon being studied. As noted ahove^ one can rarely study in- 
voluntary relocation in its purest form l^ese days with urban renewal 
or highway construction destroying aa old^ but intact and viabl^^ 
neighborhood from which everybody ha^ to move* What we did study 
was relocation among poor elderly who were, moving under a greater 
varifty of labels such as redevelopment. (26.2 percent)^^ eviction (9*3 
percent), financial hardship (32,9 percent), Old Age Assistance (24*4 
percent) and miscellaneous others or combinations of above (7*2 per- 
cent) . It may be suspected that these labels hid a good deal of variation 
it^he extent to which the move — ^d its timing — was forced upon the 
individual. For example, ^ landlord who raises the rent "forces*' the 
elderly person on fixed income to move out; but it may be the second 
raise which did it and the decision might have been facilitated by the 
elderly person's knowledge that subsidized elderly housing recently 
became avaUltble* There is no way to overcome these problems, other 
than by collecting additional data from the .respondent regarding the - 
circumftances of the move (how voluntary, planned, desired, etc*) and 
analyzing outcome data in relation to this information^ Such data were 
collected in our study. 

A problem related to the vagueness of the boundaries of ^he* 
phenomenon is our inability to determine prt^cisely ho^ completely 
we identified all individuals.eligible for study; that is^ how many eldeily, . 
experiencing a relocation under comparable circumstances, escaped -the 
notice of a relocation agency. Discussions with the housing authorities 
and a 3ea:rch of demolition records suggested that this group could have . 
been as large as 30 percent of all elderly involuntarily relocated in that 
time period. 

The definition and selection of controls also represented somewhat 
of a problem. Essentially, Jire \^shed to find eyerly persons who: 
(a) living in the same 'neighborhood and in comparable housing, 
and ^b) who were ^milar on the major sociodemographic characteristics, 
but were not going to be relocated. Table IIJ-IS indicates the extent 
to which we were able to succeed* As can be seen, the controls are 
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flifTereot on a number of interrolateJ variables, ^More are still married 
(hence more malesX* and more own their homes, and their income is 
higher. In retrospect, these differences were inevitable, i,e,, if one goes 
to a particular block gronp in a deteriorating area of a city, those elderly" 
who are not moving out are more I'kely to live ir^privately owned homes, 
are more likely to be still with spouse, and are likely to be somewhat 
better off financially. Table III-15 reveals that cases and controls are 
quite comparable on a number of other demographic variables, snch as 
race, place of, birth, age, education, and religion. It must be noted 
that the Income difTerences between c^tses and controls are not a^ large 
as they appear to be. This is because for 28,0 percent of the controls 
vs, only lOj percent of the cases, the reported income is for two people. 
Table ,111-15 also shows the results with two subjective indicators of 
finkncial status, both measures ^how much smaller differences between 
cases and controls than does the objective monthly income infoi6^tion. 
Cases and controls were compared on varians indicators of health 
status (hid medical care. These data are presented in table III-16 which 
were collected at the initial interview. An indication of the assessment 
of those variables needing further detail is as follows: 

Table ffl-is: 

Social and demo^aphic characteristics of relocated elderly cases and 
controls * . 

\ 

* Cases Controta 
(N=225) (N^173) 



Sex— percent males ^, 28L 4 y3BL 1 

^ Kace— percent noa-wbite,._; 24,4 20,6 

Place of birth — 

Percent in Conow- A jj;-. 32, 0 32L 1 

Percent non-US 29* 5 2L8 

Age^mean and S,D-, ^ [^^^^^ ^^^^^j 

Education — percent with some h*s, educ,,,^ 34, 9 41, 9 

■ Religion— percent Catholic 51,7 62L G 

Citrrent marital status — 

' Percent married 19, G 35. 3 

Percent widowed , 54, 7 41, 0 

Home ownerahip-^percerS own home 2, 7 27, 2 

Monthly income,' — 

Median $19a 0 ^ $250.^0-- ■ 

PeTCent>$20a---- ^ 35.3 •*^'^52.>^ 

Financial status at'en^Ko^I1ftonth^-^percentt^^oo^''^, ^ - * * 15; fr' 

- Difficulfy living oh ii^come— perciffm *'|Jifficnlt**^_C * * ^ 23. 5 

, ''v' — ^ — ■ = " 

^ r T(i 1(^.7 JD^««nt oif ca«ea And 2S 9 p«rcent of contiob, thli is ttKoin« reported for two people * 
' * >Tlifta^rftterfn(t»lteritttlT«'^U3lnff up savings'* or **i>ln«In^ ' 
) Tho«e tndlcaUn« "U Es very difficult" or ';it 1^ jast ftboittt topotslbU." 
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Angiva pectoris: Based on questions from the Framingham study; 
the inquiry deals with ch^ pain, its location, duration, antecedent 
circumstances, and its disappearance upon resting. 

Myocardial injarction: Based on answer to ''Has a doctor or nurse 
ever said that you had a heart attack?'* * 

IntermitUnt claudication: Based on questions concerning cramps ois^ 
pain in legs, related to walking, and disappearing within a couple of 
minutes aftey respondent begins to rest, \ - 

Stroke' Based on several questions whi^ reveal acute onset of a 
neurological <leficitt compatible with a vasculaf lesion, doctor indicated 
vthe trouble was ''stroke,^' \ 

History oj diabetes: Based on answer to "Has a doeioV or nurse 
ever said that you had — sugar in yout water? — sugar in your blood?— 
diabetes?^' 

"Table III-16 shows that a remarkable similarity exists between 
eases and controls on the various indicators of health status* The two 
groups are comparable on the several items of healtb history, on several 
aspects of medical care, and on diverse indicators of global selt'-assessed 
health status. The last item, "subjective age" has been used in many 
studies of elderly as the most general single item indicator of perceived 
hemth and well-being. 

Table III-R * , ' 

Comparison of casesand conj^olsjjii^^ej^eLm^^ of hea lth status 
and medical care, based on data at initial internew ' 



Cases Coi^ls 



Angina p«ctoiifr-7percent possible or probable 7, 9 7-0 

Myocardial infarction — percent posdble - ^ 13* 6 13L D 

Intermittent claudicatioa—percent present ^ 4 4 8 

Stroke — percent posaible or probable 11, 9 7, D 

Prior C*y, disease — percent scored positive on one or more ^ 

of the above four j,, '27*1 26^7 

History of diabetes— percent positive. 13L D 15. 7 

History of high blood pressure — percent positive. - 41* 5 39* 4 

Current medication for high blood pressure — percent ^osi<^ 

tive, ' 2^3 3a D 

Hospltalij^ti on previous :^ar — percentages" lJ9*i^. I7i4 

^ Saw doctor previous yeai^percent "yes"-^ t^uT-A-A 79, 8 77,6 

Af^tivities given UR beca^fe of health— percent '^yes*'.. 35. 3 32l 9 

Rating'Of ^'health today!'— percent "fair*' or "poor*', 32. 3 ^ J32.,5 . 

Rating^ of ''health compared to people of same age^'^p^^ ^ ^ - 

cen^"sanie^* or "somewfiat woree**, or **much worse*',, 30L 4 31, 7 

I Subjective age— p^>^ent viewing self as "young" or ''mid- ^ . - 

^ die-aged" ^ .^UtiiC '^66.8 60.1 
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RCsults and Discussion 

jfhese findings must- be viewed a3 preliminary since they have not yet 
been subjected to mote probing analysis (&ucb as controlling for many 
relevant variables) and to various systematic . check^.^n tbe rela* 
tionsbips. Second, because of severe linutations of space, tbe choice of 
what to present from a large pool of variables collected longitudinally 
is particularly difficult Since we have neither carried out in-ileptb 
systematic analyses of a few outcomes, aor have we skimmed tbe data 
for the "best'* or "most interesting'' results, we can only present a 
sampling of finding wblcb may be somewhat haphazard. The intent 
is to present a vanety of measures and results in order to convey tbe 
theoretical orientation behind tbe study design and 'the direction we 
shall be taking in analyzing tbe data. 

Table III-17 represents some perceptions and evaluations of the 
move amon^ tfee relocatee&- These data strikingly illustrate that tbe 
majority of tbe relocatees considered tbe move voluntary^ desirable, 
and expected improvement in their lives after, tbe movej tbey did not 
anticipate missing the old neighborhood and tbe people in it^ and 
expected a quick resettlement, Hovv^ever^ ^e moye was se^n as a hig 
change and there Was some worry and uncertainty about it. Overall, 
it is clear that the process for identifying cases did not yield a great 
proportion of elderly who saw tbe move as forced upon them^d as 
undesirable, and who would be leaving tbe old neighborhood with 
great regret. The process identified cases whe/e external circumstances 
eventually precipitated tbe move, or affected its timing, but this is 
far from saying that tbe moye was seen as involuntary. We are still 
confident that we are examining a significant social change in a vulner- 
able subgroup (ppor elderly) , but it would be foolish to believe that tbe 
change was uniformly stressful for all relocatees aixjj that adverse 
effects on health and well-being should be predicted across tbe board. 
The data in table 711-17 will be combined to create a conditioning 
variable which (in later analyses) may be expecteVl to modify strongly 
tbe average group effects. 

A number of the questions listed in table III-*17 were asked again . 

at followup interviews. It is interesting to note that 3 months,after the 

relocation, tbe distribution of answers w&s substantially the same as 

shown in table The biggest difference — and not a large one at 

that — was tth "miss the people in tbe neighborhood": 44.1 percent 

indicated "very much" or "somewhat,*' compared to tbe 33,6 percent 

at initial interview, * , ^ 

^Table 111-1^8 offers some information about tbe cases' and the^ 

controls' peh^epilons of the neighborhood and of the apartment, col- , 

tected at initial interview aiul 1 year later. The data on perceptions of 

tbe neighborhood reveal the following, (1) Controb do notshow any * 

significant changes over time (examined only on those for whom data at 

both interviews were available) ^ (2) At initial interview, there arp two^ 

significant differences between cases and controls.^ Cases describe the 

neighborhood as somewhat less friendly and they are clearly revealing 
f 
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Some perc6pU(HB about die move among ^ases — initial interyiew 



VotuTtlary va* forced move:^ 

* Completely forced^ no choice ^ * 14, 0 

Largely forced, some choice 10. 2 

Somewhat forced, good deal of choice 12.4 

Wanted to move, choice respondent's 63. 4 

Veiymuflh- 67* 0 

Somewhat 14. S 

Very Uttle ^ 5, 6 

Not at all : ^ 12:6 

Hov teorried abo^U mcvinn: 

Very much. v 1^ 24*0 

Somewhat : 2Z d ' 

^ Very Uttle.- 1 13.1 

Not at all 40.0 

HoiD mxtcAr kn<no uAa£ ^xped, ipAa£ t£ loiU tnvoftw; 

Know voiy well 3flL 1 

Have acme idea. 0 

Know very little ^ / 14.2 

Don*t know at aU 17* 8 

Hew much will mits (hs neighbcrhocdi tfuU part of the city: 

Very muchl-----^ ^ J 1ft 6 

Somewhat J ^.1 12. 8 - 

Very little 9t 0 

Not at ©H J 67.6 

Hew much wiU miu the peopU in the neighborhood: 

Very much. _ 14. 1 

Somewhat ^ --. 1ft. 6 

Very Uttle 13.0 

Not at aU^ m 53.6 

Hew long before feel at home and tettUd tn new place: 

A week or 80-- _ ^ j 6S, 6 

About ft month 2ft 1 

A few months 7. 1 

Arounc! half a year, probably never ..i. 4. 1 

J How ?rti«A 0/ a change in life ie thie move: 

Hardly any change * 19l 1 

^ VK Asmallcbatige ^~ ^1 i 11»0 

> " A luirly Important change-.^- - 1ft. 7 » 

A very^big change * ^— 34-7 

* It wUl change my whole life - 1 16. 6 

Continued - 
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WiU clUtnse life for hetier or worte: ^ 

Very much tot tiie better 53* 3- 

' ^ Somewhat for the better - 32* 3 

* Things wiK stay about the ^^e. ^ 1(X 8 

' Somew^'t for the worse. . . I 1.8 

Very muob for the worse...-, i- i 



their desire to leave; (3) Ceses^ow a number of significant changes 
^ over time: The new neighborhood is. seen as more &iendly,^eajier, 
more pleasant, with more friends, chaiiging less, and more ^ ^lace, 
where they want to stay, (4) Inspection of data on cases collecte<i^at 
3 months after relbcation reveal that all but one of the <dianges seen at ^ 
1 year were evident at 3 months: The one difference is on "full of 
friends/' where at that time 37.6 percent of cases choose this r^ponse, 
a value intermediate between iiiittal interview and 1 year later: 

The data on the perceptions of the apartment reveal the foUow^g; 
(1) Controls show no ^^gnificant changes over time. (2) ^t iiiitial interr 
view, cases describe their apartment sig^cantly^ more negatively on 
all dimensions excepf. "big enough/* (3) Cases show significant changes 
over time on all dimensions but ''big enou|;h/* (4)* Inspection of data 
on cases collected^ at 3 months after relocation reveals almost identical 
percentages as those seen for 1 year later; 

Overall^ the data jn table III-IS suggest that cases and controfs 
had initially fairly comparable evaluations of theii neighborhood^ but 
<^e3 had more negative evaluations of theii a^aHment. Over time, 
cases revealed much more po^tive evaluation of their new neighbor^ 
hood and theii new apartment, these changes took place rapidly and 
were evident by 3 months aftet relocation. There is no doubt, then, 
that the move was seen as a substantial improvement in the resi' 
deirtial'environment. 

Individuals who have a mor^ negative evaluation of their neighbor^ 
hood and apartment are, understandably enoClgh, more ready to indicate 
that they want to leave. However, the differences between cases and 
controls on this variable at initial interview are so targe that the cases' 
somewhat more negative evaluations of the neighborhood and the apart- 
ment alone cannot aceount^for them. The best guess is that; (a) The 
term "want to" is somewhat^ ambuguous (e.g. "I want to leave because 
^ I can^t afford the apartment'O (h) The cases knew they were about to 
move and this could have led to some unpUcit reevaluation (reduction 
of cognitive dissonance) about how much tbey wanted to leave* The 
notion of cognitive dissonance infiuei^cing perceptions would also appl}; 
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Table ra-18. 

Some perceptions of the neighborhood and the dwelling unit, at inij;ial 
interview and l year later - 



loitial interview 



1 year later 



Cases Controls Cases Controls 
(N=183) (N^164) (N^ue) <N=1(M) 



Percent describing the neighborhood 
as: 

Friendly (^s. unfrieadly) 59. 9 73l 7 

Safe (vs. dan^rQus) 43. 6 39. 3 

Clean {vs..dirty) " 54. 9 56. 1 

Pleasant (vs^ unpleasant 63L 4 06. 5 

Full of friends (vs. ^fuU of 

strangers) , 29. 1 , ^> 3 

Staying the same (vs. changing) - 40. 2 33^ 1 
A place where you wani to stay 

■ (va. leave) 28. 7 63. 5 

Percent describing the ap^immt/ 
Am^ as: 
Comfortable (vs. uncomfort- 
able) 77. 5 92. 0 

Pleasant (vs. unpleasant) 78. 7 88. 8 

Big enough (vs, too amaU) 82. 0 89. 0 

Safe (vs. dangerous) ^7. 2 - 79. 2 

Where you feel at home (vs. 

don't) 09. 8 84 1 

A place where you want to stay 
(vs, leave) y 29. 3 * 09. 1 



78.9 
53.2 
81. i 

83.5 

48.9 
63.9 

84-0 



93.2 
93.2 
812 
93. 0. 

87.7 

85.0 



73.2 
53.4 
62.7 
74.3 

33.0 
49.5 

63.7 



93.3 
91. 3 
88.5 
81.4 

34.6 

74 0 



to table III-l7j where the results may overestimate the extent to which 
thfe move was voluntary, desired, and looked forward to* . 

Table III-19 presents ci^ta relevant to the general question: How 
were social networks and social activities changed by the relocation? 
Comparison of cases and controls at initial interview reveals the two 
groups to be fairly similar. The significant. diJETerences are: (a) Cases 
kBon^ fewer friends to call on, anH (b) Cases are less likely to have a 
^ '^confidant" who lives in the same building or the same neighborhood. 

JLdjxisting for .marital status differences between crises and controls 
educes Ihe first l>ut not the second difference; jto insigiiifican(^(about 
one-third 'of married respondents list tl^eir spousd as the '^coniidant''). 
\^ ChangeS'^as^eP'-thiie reveal; (a) Cases feel they*km>w more neighbors 
.well enough to call on; but actual visiting with* neighbors shows littU 
change; (b) The percent of cases who report no close friends goes Up 
somewhat, and actual visiting with friends go^ dowu even more notice- 
ably (however, shice coatrols are also showing some changes, the dif- 
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ferential changee4>etween cases and oontrols are not significant), (c) A, 
direct inquiry regarding wantingMMre social interaction reveals no 
differential case-control changes, and (d) The "confidant** data show 
one striking change--about 20 perc^t more cases after Relocation report 
.that their "confidant" live^in the same hmlding. However, frequency 
of cjij^t'act with ^^confidfint" doesn't go up much. ' 

On hal^ce, these results do not provide support for the notion 
that the relocation represents a social uprooting expmenco with a 
^ con^^equent diminution in social contacts and interaction. Inspection 
of re^ult'i for the 3 months followup interview r^v^als findings which are 
generally intetrmediate between initial interview and 1 year followup 
^e g , 20.8 percent of cases with "confidant" report he/she live^ in the 
^ame huilditi^) and thu$ do noLalter our general conclusion. 

The bottom of table III-19 presents data for three conuuon activi-' 
ties which among the elderly are considered to be, indicative of morale 
and well-being. The cases' reveal a i^d consistent trend toward a 
somewhat lower activity level, butjt is not large enough to reliably 
different from control?.' 

We have also eKViined other measure that reflect more directly 
the mental health and well-'being of the elderly. One is an index of life 
satisfaction, based pn the Neiigarten scale (55). Tbis measure proved 
totally insensitive to the relocation experience. Cases and controls were 
practically identical af initial interview^ and' ibere^ter the two groups 
showed minunal fluctuations over time. ' ^ ~ 

We Ei^re also used an. abbreviated version of the Multiple Affect 
Adjective Checklist (56) and derived indices for anxiety^ hostility, and 
depression, Agab,Ve are not impressed that there were any notable 
effect of the relocation expmence on affective states. The results so 
^ far s!^est the following reliable but small effects. (1) Cases show some 
drop m anxiety (initial to 3-month ijiterview), hostility (initial tol*year " 
interview), and depression (initial to 2*year followup). (2) Controls 
«how nonsignificant fluctuations and very &mall trends upward over 
time. ' 

Table III-20 presents the data on selected Outcomes. Mortality 
data do not reveal a significant (Tifference between cases and controls^ 
in fact^ coatrols have a slightly higher rate, against expectation. 
Deceased subjects were slightly older at initial interview than survivors^ 
(74.3^ vs* 71*8, p<0.02, respectively). Moreover^ those with prior 
history of cardiovascular disease, had a somewhat higher mortality 
than those without such history (15^ percent vs. 10*8 percent^ n.s.); 
J^owever, neither age nor history 4)f C.V* disease are related Jx) case vs* 
control classification (tables 111-15 and 111-16). Marital status and . 
monthly income, two variables on ^^hich cases and controls.are different^ 
were' not related to mortality. 

Nursing hoiffe admissions are significantly greater among the cases 
during the 2 years o^followup. To be sure, this is a compjex ''health 
status" outcome variable and proper &tati$tical co^rols (e*g., adjust- 
ments for marital status and income) have not yet been run. 
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T»We ID-is. 

SocuS networks imd social actiTities^atimtial interview imd 1 year later 



\ InlUal interview lyearUter 

Cases Controls Cases * Controls 
(N>183) ' (Mt±164) (M-t46) {U^m) 



Number of neJgbbcrs knows well 
enough to cftU on: 

Bercect with none ^ 

Ftrce&t with 4 or mor© 

How often do your^ghbors visit: 

Percent '^ever*' - 

How often do you visit your n^gh-^ 

bore: Percent "never'* 

How many people do you consider 
'«l05e friends: 

Percent with no dose friends..,. 
Percent with cloee friends but 

not in ttdghborhood^ 

How often do the friends* come to 
visit: 

Percent '^ever** ^ 

^rcent with otkce a week or 

more- - — 

How often do you visit the friends: 

Percent '*never'* , 

Percent with once a we^ or 

more 

FVequency with whiolrH would like 
to ^ together with peoplo R en- 

joye— -percent wanUng moire^ 

Percent with "confidant" K 

How often see "confidant^-^percent 
with at Feast once a week (for 

thoce wHh "confidant").^ 

Beaidence of "eonfudant" (for thoee 
with "conBdant") 

Percent, same building. . ^ ' 

Percent,' same neighborhood 

Percent) same ei^ 

Percent, elsewhere 

Daily acUvitiesr 

Taking a nap-*percent "never", 
Sit around and do nothing 

perc^ixt "nerver" J,-^***-- 

Take a walk— percent "every- 
. day*' 



35*5 
18.8 


29.2 
31*5 


20*0 
37*4 


22*9 
36.2 


43.5 


3&8 


41*1 


3S.8 


44*3 


50.6 


47*9 


52.1 


16.1 


13,2 


23.5 


12.6 


33.5 


31.0 


29*6 


34.0 


25.0 


38.2 


41.9 ' 


32.4 


43.7 


37.6 


31.0 


35.2 


32.0 


32*4 


49.0 


42.9 


33.5 


30.0 




23.6 


35.3 
$04 


3S*8 
89.9 


29*4 
86.7 


22.5 
88.7 


69*1 

* 


70*4 




68.4 


12.4 
15*7 
36.e 
35.3 


22.8 
28.3 

2a.6 

22.3 


32.8 
11.5 
23,0 
32.8 

f 


20,5 
33.3 
24.4 
2i;8 


47*4 


43.8 


39.7 


46.2 


63.4 




59.5 


B3.1 


46^8 


43.5 


37.9 


47,9 



* Bi»e4 m tb« qn««UioiD: "I^ tfaft* w pmm that tou fed pirtl«titulr doM t^'tbtt i$t «ooi«1>odr thvt 
m CAaUodxnpkull rotOMir witb ind in whom joa hm^pUt* tnut «od coaddttMT" 
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The hospitalization data reveal a significantly greater rate for 
ca&es^ than controU during the first year, the second year difference is in 
the ^ame direction but ^mewhat ^mailer. Supporting these results are 
the findings on rates of ''severe" hospitalization (i.e., involving an 
operation) and mean number of ho&pitalizationb during 2 foUowup 
years. Additional aifalyse^ uere also run in which cases and controls 
were further stratified on marital status, income, and previous history 
of C.V. dibeaj»e. Combining the comparisons accordii^ to Cochran's 
method [37) revealed significance leveU virtually identical to those 
in table III-20. Moreover, there was no evidence of any interactive 
eSectt^ between ca^e vs. control and any of these three stratification 
variables in relation to the outcome, hospitalization. 

Incidence of new disease was examined only among respondents 
who at initial interview were free of any evidence of the disease. Table 
III*2Q reveals a higher incidence of strokep angina pectoris, and in- 
termittent claudication among the cases, two of these differences are 
of borderline significance. 

The data on physician visits reveal a somewhat higher rate of 
visits among the cases, which is significant for the first followup year. 
However, since the rate ofNisits among the controls is unusually low, 
compared to initial tntervieur (table III-16) or the second foUowup 
year, we d^ not have much faith in this significant difference. Inci- 
dentally, the vast majority of cases maintained the same source of 
medical care after relocation, so this is probably not an additional 
source of confounding effects. ^ . ' 

The last ^variable in table III-2Q reveals a modest change in self* 
\ assessed health status. Cases show a slight change toward evaluating 
^ their health as pooler at 1 year foUowup compared to initial interview, 
^while controls show a tendency to rate their health somewhat better 
over the same time period. Stated another way, 20 percent of cases and 
. percent of controls improved in their perceived health status, while 
35 percent of cases and 26 percent of controls went down in self* 
d^^c^ed health. 

^ Overall, the results in table III-20 provide reasonably good 
support, on a broad set of indicators, for the aotion that cases going 
thnxugh rdocation ejcperienced somewhat more adverse health out- 
coHdk than controls who remained residentially stal)le. In the near 
futuria we shall be examining various descriptors of the relocation 
experience (e.g., table III-17) in relatjon to the severity of the adverse 
healtlroutcomes. 

We have also begun analyses of vaHous biological variables^ 
. especiaQy— ^hfood pressure, serum cholestrol, serum glucose, and senim 
uric aci^. A first, crude examination of means and changes over time 
leaves ua quite unimpressed. The values remained pretty stable,, and 
cases anii^controls remained comparable throughout. The only excep- 
tion was ^ lower mean serum glucose (casual blood sugar) among the 
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Selected health outcomes auQODg cases and controls 

- . Slgnlfi- 
Cusea Controls cance 



McTtaiay for 2 ycAis of followup — percent de- » , . ■ 

ceased v 1ft 2 la ([ n.s. 

Nursing homei admwions for 2 years of follow- 
up — percent admitted ft 2 2.3 ft 04 ^ 

Hospitaluatiojt experiene^: 

Percent hospitalized during let year of 

followup-^ 27-8 12L 7 01 

Percent hoapltaliied during 2nd year of ^ , 

foUowup - 27. 1 la 2 

Percent^ hospitalise^ during 2 years of 

foUowuP"" ^ 3a 7 1ft 1 < 01. 

Percent hospitalized who also had ati opera- ' ^ 
Uon, during 2 years of foUowup ^ $ 6 05 

Mean number of hospitalizations, during 2 ^ . 
y^oimo^^ ^^-gj) <.O05 

Incidence of n^vo dmase: . ^ 

Stroke — percent possible or probable 1ft 0 - ft 4 , . 06 ^ 

Angina pectori^-perceat possible or prob* 

able 1 1L6 ■ 4*0 ^ 

Intermittent claudi(f%tion — percent present- 11.7 0.3 ^ n<a. 
VUUs io a clinic or, Actor's office: 

Percent who made vl3it(s) during 1st year 

of followup 1 ,« sa 8 72. 2 <. 05 

t Percent who made visitCs) during 2nd year . ■ 

of followup 80/ 4 8ft 3* n*>. 

^Uuing of "heaUh compared to ptoplo of taim 
ag€^** Mean change in rating between initial 
interview and 1 year followup (in stand- ^ 
ur4 scores; negative change means health 

at followup rated worse). —,18 * 22 <- 005 

cases at initial interview. This difference is compatible with the in* 
terpretation that usual lood habits of cases at the time of relocation 
w^ro temporarily disrupted or altered. 

' We have also begun analyses of health outcomes in relation to 
various psychosocial variables. From table in*-21 it is ovident that 
interviewees rating of respondent's affective status -is predictive of 
subsequent monality. These rating are not correlated with age; 
montUy income, or prior history of cardiovascular disease; married 
respondents are^ somewhat more likely 'to be rated as 'liappsr,'' but 
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martial ±>tatuj was aot associated with subsequent mortality. The 
as&ouaUoQ between interviewer rating and subsequent mortality was 
virtually identical among cases And controls, providing ho support 
whatever for the hypothe&ib that the stressful experience of relocation 
would enhance the predictive effect of the ratings of depression, 

^TaWe III'21 indicates some support for the notion that elderly 
respondents who are more hkely to be social isolates (as measured by 
the question about friendships urith neighbors) have a higher mortality 
rate. Again, this ±>ocial predictor na^ not correlated with ^e, monthly 
income, marital status, and hist<rry of prior cardiovascular disease. 
Furthermore, no interaction between case ys, control and this social 
,predictor was evident. 

Table 111-21 docs show some evidence of interaction although of 
borderline statistical significance, T^he index here is the depression 
measure' derived from the adjective checklist. It is evident that cases 
who subsequentfj died were higher on depression (one-half of a standard 
deviation) at the initial interview , all the other three groups were other- 
wise quite comparable. This provides mild support for the idea that the 
combination of psychological vulnerability (depressed state) and stjess 
(rebcation experience) is needed to reveal a^dverse health effects. 

Much can be done to pursue the suggestive leads in table III-2i, 
Interviewers ratings of sadness correlate r=0,52 with self-reported de- 
pression, however, the two variables present a somewhat different pat* 
tern of findings, the reasons for which we do not understand at present. 
Other indices ot social isolation can be examined and perhaps an overall 
index constructed. The interplay between social isolation and affective 
states (such as depression) should also be investigated, 

. Table 111*22 shows the further exploration of the rote of psycho- 
social predictors of health outcomes. The pattern of analysis involves 
selecting a variable indicative of heightened vulnerability of the respond- 
ent and seeing whether it contributes to adverse health outcomes, 
either by itself or in interaction with stress (i,e,, case vs, control classifi* 
cation). The data on stroke reveal a 'higher incidence of new disease 
among respondents initially rated as moderately or severely depressed. 
Significance testing, following the metho^l of Snedecor and Cochran 
(35) for analysis of proportions ii^ two-way tables, reveals the two 
main effects to be reliable, l>ut no interaction effect is evident. 

The data on an^^a pectoris are analyzed in relation to financial 
assistance and gifts from family members, mostly offspring. We inter-* 
pret this variable as an indicator of social support, a class of variables 
which is receiving increasing attention in studies of social factors in 
health {30, 4^), It is evident that both main effects and the interaction 
are significant, (However, because of the fact that there were no respond- 
ents who developed angina among those with some assistance, the 
test for interaction, in effect, becomes a test of the difference^ between 
cases and controls among respondents with no assistance^ We inter- 
pret these results as encotgragement for the further exploration of 
social support and its effects on health outcomes. 
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Interviewei's ratUig initial Uitervifiw 



Number of 
ca^es find 
coDtrola 



Percent 
deceased 



Hfippy 

8erioij8> subdued... « 
Somewhat unluippy. 

Sad 

Close to tears 



Total. 



199 
58 

108 



3^5 



&0 

ia3 

19.4 



It 8 



Qamma»0.37; p<0.005^ 


Number of neighbors respondent Imows Well 
enough to caU on (at initial Interview) 


Number of 
cases and 
controls 

I 


Percent 
deceased 




170 
184 


^ 16.9 . 
^2 


Total 1 


364 


12.4 



Fiflber exact test p»0*04. 



Mean depression (in 
standard scores) at 
Initial Interview 



Cases: 

Survived* . -a'Ol 

I)eeea3ed 1 ' * 60 

Controls: 

Survived. -.06 

Deceased —.03 



Interaction 
p<0.07 



Table III^2 also shows the results of the exatmnatioo of the 
inddeoce of intermittent claudication in relation to a commonly 
used <but temporally distant) indicAtor of vulnerability, growing up 
in an intact family vs. ahome in which one or both parents were absent 



Some predictors of inddence of new di^ase \ 

' STROKE 




* 


* 




Interviewer^^ rating at initial 
Interview 


Cases vs. controls 


ff 


Percent 
with 


SigniBcance 
^ of effects 

* — 




Happy, senona^ 


Cases _ 


oH 


tA e 

5 


Case vs, colitrol 
Int, rating 


p ^ULUD 

p <0.05 
n.s. 




Controls - 1 

Cases __ 


60 
49 


\q 

2€t 4 




Controls _ _ 

*• 


46 


15.2 




ANGINA PECTORIS' ' 




* 




A^lstonce and gifts from family 


Cases vs. controls 


N 


Percent 
with A,P. 


SigniBcance 
ol effects 








97 


^ i*>- 5 


Case V3* coi^trol " 
' F!n. assistance 
Inieractton 


* 

p <aooi 

p <0.02 


Somo 


Controls. y. ^. 


85 
19 


.^5,9 

ao-* 




Controls ; ^ 


11 


ao 




INTBRMITTEa^T CLAUDICATION 


i 




Reapondent^s parents l>oth alive 
and present when R growing up 


Cases vs. controls 


N 


Pereefit 
with IC. 


SigniBcance 
of effects 




Yes _ 




89 


7,9 


Case vs. control 
Parents present 
Interaetion 






Controls 


61 


1L5 


n*s. 


No <: 1 


Ca£es . 


39 


2a 5 


p <0.02' 



O t Controls ^ J -^3ft . , 6w6 
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because of death or dissolution of marriage. The results show no main 
effects, but ^ significant interaction. Since this psychosocial variable, 
growing up in a broken home, appears to be a risk factor Tor higher 
depression and'poor mental health in a<lutt years (^/, 4^)j\he sim- 
ilarity to the interactive effect of self-reported depression and-ctee- 
control status on mortality (table III-21) is noteworthy. / 

From the above sample ot findings it is clear that a systematic 
exploration of the effects of the various psychosocial factors on adverse 
health outcomes will be a long and comple.it untiertaking. Moreover, 
this complexity is not simply a statistical, data analysisissue; it is a 
conceptual-theoretical complexity as well. One ilhistration will serve 
to make this point. Many of the variables collected at initial interview 
regarding friends and neighbors (see table III-19) may be viewed as 
indicators ot psychosocial vulnerability; thai is, elderly who have few 
friends, know few r^eighbors, and get tojjetlier with them infrequently, 
may be viewed as socidl isolates who do not have much social support 
available to them as a buffer ir^ difficult, stressful times. Such individ- 
uals should be at greater risk for p^or health outcomes. On the other 
hand, several studies, particularly Fried's (55)T-^uggest that **grieving 
for a lost home" will be particularly severe among those who had a 
strong pnvrelodtion commitment to the neighborhood, who had a 
greater number of close friends in the area^ and who had positive 
feelings about their neighbors. On the basis of these results, one might 
predict that the social isolates will experience fewer adverse health 
effects, ^inre the relocation represents little if any social uprooting to 
them. It both hypotheses are plausible and do^ in fact, represent on 
jfoing processes, one may well find no differences since the two effects 
will cancel each other out. Consequently, we need more- probing — 
more subtle measures which would enable us to detect separately the 
presence ot both processes, , 

In light of the above speculation, the following prehminary results 
are suggestive. Kespondents were classified as **social isolates*^ it J^hey 
answered **never** to^both of the following questionsat initial interview; 
**fIow often do your neighbors come to visit you here?" and **How 
often do you go to visit them in their homes?" Incidence of new cases 
of angina pectoris' among cases who were social isolates i^as 22.2 per- 
rent, whde inridence among the remainder of cases was 8.2 percent; 
the inridence among controls was 4.4 percent /irrespective of amount 
of contact with neighbors (p-0.05^ based on a chi-square analysis of 
trend). However, if one classifies the cases on the basis of somewhat 
different, btit hijrhly correlated variable, the results are different: cases 
\<i\o report none or only one close friend in the neighborhood at initial 
interview have an incidence ot A.P. of 1 1.3 percent, while those with two 
or more closte friends have an incidence of 12*0 percentr The ffrtit that 
two highly correlated variables nhow differential results consistent with 
the two *!ifferent hypotheses mentioned above suggests that it may be 
poRstible tj* construct a derived index which would be sensitive to these 
differential hypotheses. 
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Summary 

Overall, the present study deals with a common and significant experi- 
ence of social change in the lives of poor elderly residents of urban 
comniunities. The residential move from an old, frequently deteriorating 
neighborhood to federally sub^dized elderly housing, located some- 
where el^e in the community.^ For the elderly residents who make this 
move with the assistance oi a relocation agency, this relocation may 
represent a desired change which involves better housing and a better 
opportunity for valued social activities. At the same time, the reloca- 
tion may also represent a social uprooting experience for which the 
elderly was not quite prepared, particularlj if external circumstances, 
made it impossible to remain at the old residence. 

The studjr involved 225 elderly (over 61) wha moved (relocatees 
or casesj and 175 matched neighborhood controls who had not moved. 
Data were collected on four oecaisions,,the Fast being a 2-year fotlowup. 
Structured home interviews and modified medical examinations were 
the basis for most of the data collected. Health, psychological state, ^ 
physiological data, and soeial behavior. 

The major findings, based on a prelimirftir}' analysis of a variety 
of measures, may be summarized as follows. (1) Perceptions of the 
neighborhood and of the dwelling unit showed that the cases exper- 
iehced the move as a definite improvement ift the residential environ- 
ment, (2) Data on friends and neighbors revealed that ca^s experienced 
some reduction in social contact with frieijds, however, subsequent to 
the move, they were more likely to indieate that their closest friend 
C*confidant") lived in the same building, and in general, they felt 
they knew their neighbors better than in the old neighborhood, (3) No 
significant differences in 2-year mortality rates between cases and 
controls were observed, (4j "On a number of diverse indicators there was 
evidence that cases had experienced more adverse health status out- 
comes, nursing home admissions, hospitalizations, operations, new 
cases of stroke and angina pectoris, doctor s visits, and global self-raUng 
of health status, (5) Additional analyses of selected psychosocial 
variables, presumed to be indicative of increased vulnerability (e.g., 
depression, socialMsolation, and'low social support), revealed associa-* 
tioBs with mortality and morbidity. 
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Discussion ' - 
Hogn^: I would Jike to ask about your ''mimber of ^trtighbors known'*- 
measure. Would it not actuaU^be more reasonal)le from a conceptual 
point to divicie that measu^nto or qodo and some, the way 
you ttid your contact with n^nbors? ^ " . ^ 

Kash In fact, we originally split \i on zero/one plus. I stiggested splitjiing 
it at the median because the stalistical test is more powerful with an' 
even split. I think the answer is that with ^ero, the^'n'/ is even smaller 
and it would be even rougher to handle the data anal^Js to get any- 
thing. Conceptually* you may be right. One would likeSi lUediah split 
for some reasons and the zero split for j>ther reasons. 

Growberg; When you toot your controls from nearby ateas was urban 
renewal going on? Did the controls^ experience a change in^eighborhood? 
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Kast: Y63,1>ut U was not really urban renewal; it was more like con^ 

demnation of single buildings. The change was sort of a piece by piece 

destruction, not urban renewal. 

f " ... » . 

Gruenberg;^ Because of these buildings being destroyed, did the neigh-* 

borhood get smaller in number? 

Kas); We had about five controls who did move and so they were put 
together with the cases. Otherwise, the basic dilemma was this: If you 
find truly comparable tontfbls, they will be living in a similar neighbor* 
hood and housing and thus are not in a yery $table residential situation. 
They, too, may have to move soon, or the neighborhood around them 
is changing. On the other hand, if controls come from a stable resi* 
dential setting, then — compared to cases — they are more likely to live 
in adequate housing, to be somewhat better 6S financially, to own 
their own house, to be maTried, and so on. This, was not an ideal neigh-* 
borhood for studying "th$ steady state aqiong the controls. * 

Gruenberg: I just wanted to know whether you had any picture of the 
controls going to a changed enviroament because their neighbors had 
been taken away from them. You know^ people are depending more ^ 
and more on living in a changing w'orld; or on sitting still because the 
world around them is changing. I just wondered how much the controVs 
world is being changed. 

Kasl ; W^, the only thing I can say, as shown in table III-IS, is that we 
^were seeing some changes in the cases an<J the controls as well. For 
example, 1 year later, more controls were ((escribing their (same) 
neighborhood as ^'safe/' But this is probably more a change in their 
standards of comparison. What you are pfobably asking is more subtle 
and I doubt whether we have measured them. 

Ogtfeld^ The study was conducted at the tail end of the relocation 
process in three communities and our study subjects were sul^stantially 
' the last batch of relocatees. The. changes in the New Haven, HartfQtd, 
and West H^en neighborhoods were probably about SO percent con-* 
eluded by the time we got into this. I would say that for the comparison 
groUpf the neighborhoods had changed over the p$st few.years, but that 
they were just beginning to be stable. 

Ctfhen: I think this gives us an (3i^or|unity we do not ordinarily have^ 
that to separate out the kind of major life change comparison in the 
literature and the ongoipg assessment of the kinds of hassles ^in the 
everyday social and j>sychological environment. To som% people the 
latter are much mor^ important and much harder ioi^pe with than the 
major life events where extr^ resources can be managed. ■ 

■ y 

Ostfeld; The"" ev^nt without tbe perception of it is a meanbgless 
measiife. 
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Kaflt: I Hnd that &tud>ing one "life event/' like job loss or relocation, is 
already complicated that I do not &ee any chance tha^t the usual 
methodology' in life change ^tudie^, the u&e of the schedule of recent 
^penence \vhich lumpb many life events, can be sensitive to these 
complexiti^. 

Adelman: I note that you chose ^ome physiological parameters which, 
are nutorlous fur changing in rc^poiue to^ome kind of &treb6or challenge, 
rather than their resting valuer a function of increasing age. Ht^ve 
you <;on^idered measuring thi^ in a slightly different way. For example, 
ihe/abillty to handle a load of glucose as In a glucose tolerance test? 
Or the response of ;>erum cholc^^terol to starvation? Or blood pressure 
to exercise? These measures \vould perhaps give you a much better 
parameter of this type of event. 

Kasl: Tjiese parajpeters were picked with the hope that they might be 
sensitive to stress. It was difficult enough to get blood from them, 
let atone get them to agree not to eat. You know, in a geld setting it is 
hard to do. 

Adelman: I Recognize that, but I think in terms of people who perform 
youF type of measurements, we have to r^ognlze that, from a biol^oglcal 
point of vlewp It' is the acute response to a challenge that is most sus- 
ceptible to age difference. - , 

Oatfeld: These are about one-fourth of the blood chemical measure- 
ments that we m^d^. ^ 

Kalsl: We have those which the 10-channeI autpanalyzer provides. No, 
I had become very disenchanted ^^itb^measunng blood pressure at 
one point and'then again, 2 months later hoping that it woul4 reflect 
the intervening stress. I found in some other data that unc acid might 
be a ^better Indicator for such a purpose. But blood. pressure measure** 
ments (and these are g^neraUy ayerages of iy^o values for the interview 
so they ar&e httle more stable), i^ay not be op ^ the task imless the 
monitoring is much more frequent. ^ ^ ^ 

AdelmaD: I did ijot make myself clear What I am^talking about is 
withjn a given groun of people at a particular time, the response to 
a cbalitnge over a short period of time— like a Soods-Collins test over 
several hours. One group versus another might be qutie different, 
whereas you \\ouId not Hnd a response in the resting blood sugar. 

Hatano: Do you have any infomtation on the gap between incidence 
and mortality? The incidence rate of stipke and angina pdctoris seems 
to be higher among the ca^es and mortality seems to be higher among 
controls. - * ^ 

Ostfeld: The simplest explana^tion I can give is that the data Dr Kasl 
presrented are for those people who gave four complete interviews and 
four set«* of blood data. We are not presenting data on those who missed 
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the second interview* About 30 percent of them missed the second 
intervie\yf and then camo back for the third or fourth. If we presented 
the data for the whole group, conceivably it could be different. I w'ould 
rather not ^ipeculate teyond that. We need a more detailed analysis* ^ 

Kasl; The mortality data include everybody who, started tho study. 
Since the participation rate of the controls is somewhat lower to start 
with, I think they were more willing to stick with a schedule. Thus, 
in this complete data set, there are more controls and fewer cases. 

Palmore: I want to ask you aWtit a problem dealing with data analysis 
of this type. You may have run 50, 100, t50 different analyses of 
variance or correlations; When.you run JOO, you expept five of them to 
come out significantly different at the 0.05 level, ju^t by chance. So, 
how do you handle this problem? 

Kasl; I think "iOme of the data analysis was specifically oriented toward 
taking only a limited ^t of predictors, all of.which might be interpreted 
as indicators of greater vulnerability. Now, thb still involved a large 
number'of runs. There is no good way to do the analysis on only half 
of th^ c^bjects and cross- validate qu the other half, since the numbers * 
would get so <;mall. So, ultimately^, it will be the sense of the overall ^ 
pattern of findings and whether they hang together or not. 

G. Brody; FVom the predictors and the numerous interactors examined,, 
I found that all the significant factors went in the direction of the 
previously <itate(J hypotheses. That is really the best evidence I can 
offer that we are hot seeing randohi change^here. ' _ ^ ^ 

Palmore; I guess my feelin'f is that any kind of multipurpose study 
like thi5i cannot really be precise enough to avoid that problem and that 
you just have to admit that this noieds to be replicated before you 
really believe it. 

Gmenberg: I wonder if you might tell us a little bit more of what was 
being rated by the intervi^weiF as happy, serious, not happy^ in the 
rating of affective status. What were the interviewers reacting to? 

Kasl: There was another category und^r the. "not happy" which 
included "prying," so part of it was behavioral. Of course, the inter- 
viewers were aware of what the subject was saying about himself or 
herself in the interview. I am not sure what else they w«re paying atten-* 
tion to. Do you have any idea? 

Ostfeld: TKis is not answering the question^ but the one thing that we 
can look at is the fact that the blood pressure seemed to Var;^ with the 
eating of mood. That is, the people who were perceived as weakened or 
who were pereeivecj^as having a sad affect had higher pressures. 

Palmore: Let me clarify that. Was it only the interviewer's rating that 
predicted this? I pre^^umeyou got a Self-rating and that did not prejdiot. 

Er!c - . 2}o 
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Kasl: Not as stroagly, but the two are correlajted and both are goitkg 
in tlie same direction. Iq tny opinioa, the intervje^^er's fating is less 
likely to be iavolved ^ith the correlatioQ ^vith health status thaa is the 
- self-rating. 

Schneider: Joat a naive question, does bad mood reflect health status? 
I3 a happy person a welLperson? ^ 

' Kasl: It may be a cojisequenco. Traditionally, studies of elderly sub* 
jett* bhow moderately :>tr<>ng a±>^ociatIon^ between well-being or mood 
and :>elf*a&&e^*ed health ^:>tatu:>. In the present study, the interviewer's 
rating wa^ not a^ociated with age» monthly income, or prior bi&tofy of 
cardiovascular disease, which \\ere the three predictors of mortality in 
our subjects. 
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Functional Abilities of the Elderly: 

An Update on the Massachusetts Health Care Panel 

Study* , . 

taorcnce Branch, Ph, D. / 

Department of FreventiTe and Sodal Medicine ' ^ 
Harvard \|edical School 
25 Shattuck Street 
Boston, MA 021 15 

The chaDenge of providing needed services for older people from the 
most efficient and heneficial setting is common to hoth Federal and 
State planners Meeting thb ^challenge of providing services in a manner 
efficient for the provider and heneficial iTor the recipients requires that 
many issues he addressed simultaneously, and, U not settled, at least 
^ temporarily resolved! The periodic reconsideration of an i^ue as fund^ 
menta] as the hasic' definition of aging contrihutes to the creation of a 
dimate conducive to meeting this challenge/Furthermore, reviewing 
1>roader issues such as the hiological/ social, or p^chologioal correlates 
of agings as we have heen asked to do at this conference, is a necessary 
r ' antecedent to solving the prohlems facing older people. And just as it 
is beneficial to reconsider hasic issues from time to time, it b also help- 
ful to reAcquaint ourselves with the patterns of hehaviors, practices, 
and needs as older people themselves report. Such seU^reported informs 
tion has supplied the quantitative hase for the analyses presented in 
*^this paper. ^ . 

The purpose of these analyses is to examine the influences upon 
three kinds of functional ahilities; 

(1) The final functional disahility of death; ^ 
I (2) The ftmctional ahilities required' to live independently or 

at least without extensive formal social service support 
^ ^tems; and ' - 

^3) The functional ahilities necessary to accomplish the tradi*^ 
tional activities of daily livings ^ 
The examination of factors which influence these functional ahilities 
^ emphasizes the hiologic correlates as much as possible, though the 
interrelationships among hiologic, social, and psychologic factoid cer* 
tainly cannot he minimized, 

.Methods 

A statewide probability sample of 1,625 noninstitutionalized elderly 
and 386 chronically disabled people aged 18 to 65 were intervievfed from 
November 1974 through February 1975 (time 1), as part of the Mass- 
achusetts Health Care Panel Study. The purposes of this original 

Supported by grants from tbo Admiolstratfon on Agfng of HEW (90-A<- 
641/01 and 90-A-64i;02) and by a contract from the MassACbusctta Department 
of Public Heoltb when Dr, Branch was a Program Director with tbo Center for 
Purvey Research^ University of M^iaoachuactts, BostoD, Ma^achu^tta 02116, 
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study were to determin^Q. {1) The need for long-term care facUities, (3) 
The health status and health service needs, and (3) The patterns of 
unmet needs for other nonhea^th services for these high risk target 
populations. The areas of focus, in the 45-minute personal interviews 
included, perceived level of functioning, activities of daily livings health 
ca^e history, services currently received, morale, famdy and social en- 
vironment, housekeeping, food bhopping and preparation, transporta- 
tion, emergency assistance, housing and personal economics. In short, 
the questionnaire assessed the levell^f basic or raw needs of the individ* 
uals. How they ent about meeting those needs^ and what parts, if any, 
pf the basic or raw needs were as yetWumet, ' ' 

The Administration on Aging, HEW, funded a foUowup .survey 
(time 2) to assess the short-term 5tabijity (15 months between inter- 
views) of tiie needs of the elderly in this Massachusetts Health Care 
Panel Study. Of the 1,625 original eli^erly rcsponcjLents, 1,317 were 
reinterviewed, 146 were not eligibleL respondents (103 had died, 26 were 
^ institutionalized, 17 had moved out of thaState), and 162 were not able 
to be reinterviewed for usual reasons ^temporarily absent, illness, 
refusals). 

Results 

t ^ * fir' 

Deatb-^the final functional disability An ihvestigation of data from 
two points In time was undertaken to ascerUin whether any of the 
information provided at time 1 coultl discriminate between those who 
' had died during the interim (N = 1CI3) and ,thi^se who were alive and 
interviewed (N^l,3l7). The first step was to d^termine'which specific 
iteni^ the deceased had' answered differently. The second step was to 
see if ihese items or somc subset of them could b^^ combined by means 
of multiple regression analysis to produce an equi^tion \\hich predicts 
on the basis of self -reported information who is likely to die during an 
ensuring 15 months. The third step was to determine the individual 
predictive capability of some of the items identified by the multiple 
regression analysis, ^ . \ 

Forty-six of the 169 variables or items from tr^c first interview 
were answered si^ificantly differently by/those who were to die in the 
short term compared to those who did not, A summai^ of this phase 
of the analy/s has been presented' previously (i), Mo^t of the items 
which did di:^criminate between the two groups were cjtpcctcd. These 
inchided age, i^ex, perceived health, Rosow s functional hei^lth scale (J?), 
using aids to walkp number of hospitalizations in previous year, and 
receiving assistance for the traditional activities of daily living. Some of 
the other item:^ which al^ liiscrimlnated might not have beep expected. 
These items included regularly receiving B-12 injections by^those who 
would die, frequency of getting out of the house or talking ou the tele- 
phone, and interviewer judgment of orientation. Some of i^e items 
which did not discriminate might be surprising by their absenop. These 
included frequency or location of physician visits^ who helps them with 
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their traditional activitiies of d^ily living or how they are assisted, type 
of heedtb care coverage, morale as frequently tneasured (3), marital 
status, having someone they feel particularly close to, petttem of usual 
night's sleep, type of housing and housing;, satisfaction. 

The next step of the analysis was to determine How these variables 
which discriminated at the 0.001 leyel would combine in ^ regression 
equation. The regression analysis included only four variables which 
increased R^quared by 1 percent or more. In more practical terms, this 
means that the regression analysis included only those four 'elements 
which ha<l i^tore than a trivial influence on explaining the outcome 
viarable of whether the person would die or not> 

The four vairables which defined aji-Older person y/ho had a greater 
likelihood of dying within the short term of 15 months were reporting 
that one, ^ ^ ' ^ * 

(1) is no lon^ self-sufficient in p^ond care, like, brushing 
hair, shaving or cutting toenails; 

(2) is no longer able to do heavy work around the house, like , 
shoveling snow or washing windows, walls or floors 
without help; 

- (3) is male; and 

is unable to undergo a 45-minutd interview for any one 
of several reasons. 

The next'question is to quantify more exactly what the likelihood of 
dying is. depending on how individuals answer two simple questions and 
their gender (table 111^23)' The procedure for authorizing a proxy 
inteHiew in this type of survey research is very complicated^ and con- 
sequently cannot be applied easily to other planners or clinicians. 
Therefore, this variable is omitted from the following subgroup analyses- 
^Overall, about 1 in 15 or 7 percent of our sample of older *p^pls died 
during the 15 months following the first interview. If an older person 
reports that (s)he is no longer self-sufficient in personal care (whidi 13 
percent of the sample reported), then the cUnician and/or planner 
knows that this person's Jikelihood of mortqjitjf- during the short term 
is increased to about one in,flve> ^ 

The chanced are about 2 in 15 that a person who reports no longer 
being able to do heavy work around the house (whict 4i percent so 
reported) will die in 15 months. Males were 40 percent of t^e sample 
and their chances of mortality during 15 months were about 1 in 10, 
independent of how they answered any other questions in the interview. 

' If a person reports both that (s)he is no longer self-sufficient in 
personal care and no longer able to-do heavy work around the house 
fas 11 percent did), then the Jikelihood of mortality within 15 months 
is about one in four (24 percent)^ If a male makes those responses, the 
likelibbocl becomes ,two out of five (40 percent). If female, the likeli- 
hood of short-term mortahty is about one out of six (17 percent). 

The only other response pattern which indicated a substantially 
greater than average likelihood q( short term mortality was for males 
to report that they are no longer a\}\e to do heavy work around the 
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Tibte IU-23. 

Xikelibood of mortality within 15. months for certain groups of older 
people , 



Response patterns of older people 



Likelihood of Of these, 

response pat- likelihood of 

tern occiii^ mortality within 

rence (percent) 15 monUis 



Total probability sample 

SiDglo Items: 

No^ self-siifiicicnt in personal cai^ 

No longer able U> do heavy work around 
the house, Hk^ washing wiUls^ shovel*^ 
log snow< 

Male 

Selected combinations: 

Not self*«ufficient in personal care 

, ' AND 
No longer able to do heavy work around 
' the house like washing walls^ ' ^ 
^shoveling snow ^ ^1 

Not self-sufBcicnt in personal care 

~ AND 

No longer able to do heavy work around' 
thc'house like washing walls, shoveling 

S0OW. 

AND 

Male 

Not self-sufficient in personal care 
AND 

No Jtonger able to do h^avy work around 
the house like washing walls, shoveling 
snowv ^ V 

AND 

Female 

Self-sufficient in personal care 
^ AND 

No longer able to do heavy work around 
the house^like washing walls,, shoveling 
anow. ^ ^ 

AND 

Male ^ 



100 

' 13 
43 

40 
II 



13 



7 percent 
(about i in 15) 

21 percent 
(about 1 in 5) 
13 percent 
(about 2yn 15) 

11 percent 
(about 1 in 10/ 



24 percent, 
(about Tin 4) 



40 percent 
(about 2 in 5) 



. 17 percent 
(about 1 in 6) 



16 percent 
(about 1 in 6) 
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house, even tho\igh self-sufEclent in personal care. Thirteen percent of 
the sample were in this subgroup^ and about one out of six of these 
died within the 15 months* 

rfaving identified the specific subgroups among older people with 
increased Jikelihood of mortality in the short term, planners and 
clinicians might also want to kno\r w'hether any response patterns to 
these two simple questions are indicative of a substantially decreased 
likelihoo<t of short term mortality. Independent of gender, those re- 
porting that they are able to do the heavy work around the house 
(which 57 percent so reported) had only 3 percent mortality in the 
short term, compared to the total saniple rate of 7 percent. 
Functional abilities required for compteta independence.— The remain- 
^ing analyses concentrate on imderstanding the ^factors which in- 
fluence pertain functional f^billties for the living, specifically those 
older people interviewed at time 2. One particular sot of functional 
abilities, one which has serious Implications for the type and amount 
of public support services which an older person might require^ is 
the individual's ability to accomplish certain aetiyities normally 
required to live independently in the eomauinity or at least out- 
side of an institution. The assessment?; \13ed to gauge an older person's 
necd-^ for formal assi'^tance were based on both self-reported behavioral 
information and self-reported evaluative information. The need 
assessment areas are the *ones for which the public support system 
is often relied upon to provide either honle^based or iiistitutionally 
based services, such as transportation^ personal caro^ housekeeping, 
social activities, emergency assistance^ food shopping, and food prep- 
aration. The specific operational definitions employed are critically 
importfint in a need assessment study^ and consequently the exact 
de^nitions are presented in appendix A. 

Each of the definitions differentiated the respondents into -four 
major categories: 

(1) Need currently met and no apparent problem, 
, (2) Need currently met but potential profclems are apparent. " 

<Z) Uncertain whether need currently met and potential problems 
are apparent, 

(4) Need currently unmet and current problems affparent. 

Each of these major categories In turn contained several sub- 
categories \vhieh ordered the various response profiles that occurred 
from greater self-sufReieney to lesser self-sufficiency. 

The need asse^^i^ent definitions generally eoasidered the behavioral 
component more salient in the determination of need than the evaluative 
component, but the evaluative component \vas more important in judg- 
ing whether a potential problem might? became manifest. Neither the 
behavioral nor the evaluative component, alone, is sufficient for.cdte- 
gorization at the extremes. 

For the social activities need assessment^ the behavioral and the 
evaluative components were each reduced to a single numerical index 
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by cotnbinLng the re>pon>e.^ from e«ch of the item> to fom an^aJditive 
mdex. The ^coring of each index wa** ^imple enough, a response sug- 
ge±)ting the bei>t possible ^altemativQ wa^ .scored a^ one, the worst po&5i- 
ble alternative \\a& acored as five, and tho neutral point or a missing 
atu»\ier ua.^ >corcd a& three* The behavioral component of the need as- 
>eb±>ment for housekeeping o^i^tance waa al^o an additive scale with 
four points, with the re>ponse^ between the neutral and the worst possi- 
ble points scored as four. 

Table III-24 presents a i^ummary of the need a^essment finding. 
The percentage of nonin^titutionalized older people at time 2 who w^ere 
anabte to take tare of their need> undc^heir j>res»ent arrangements Were 
ai> follow^. 7 percent in tratiaporti^xiori? 3 percent in personal* care; ? 
percent in hou>ekeeping, 2 percent in social activities; 2 percent in 
emergency ^a^oi^tance , 1 percent in food i>hoppiri^, and J^percent in food 
preparation. The va*t majority wcro fully independent atid self-sufficient 
in their pre^nt Mtuation^. About 9 out of iO older people had no utimet 
aocial bervice jieed>, and only 4 percent had two or more umnet social 
service needs. 

The response c^stributions for dac|;i of these need assessment 
areas were subjected to subgroup analyses designed to determijle 
whether any association existed between the subgroups variablesr— ag«, 
gendcir» household^mpo^ition and perceived health — and the par- 
ticular need areata response distribution over the four major categories. * 
Table III-25 presents the results of these subgroup analyses. Though 
the information obtained for each need assessment area has many 
Implications which ^re discussed elsewhere U), the focus at presc^nt is 
to summarize the overall influences of the subgroup variables on the 
need assessments as a group. 

The biologic variable of age was associated with significant differ* 
ences in neeJ a^essnvent categorizations in'four areas— transportation, 
personal care, social activities, and food shopping. The associations 
foumi in the tramportation need assessment most closely paralleled 
the a^ciations found for much of the self-reported information— those 
aged 85 or over clearly reported the most negative patterns and situa* 
tion±^, those aged 80 through 84 also reported native patterns and 
i^ituations, but to a slightly les^r degree than those aged 85 or over; 
those under age 80 reported favorable patterns and situations for the 
most part. A second type of association was noted between age and two 
of the need a^Nsment variables— social Jtctivitie^ and food shop- 
ping— namely a straightforward linear relationship in which each 
increos^e in age was associated with a steady increment jn the mor^ 
negative rebpon^ patterns. It should be empl)asi2ed that this linear 
relat/opship did not occur very often acro^ all the other self -report od 
vanables, but nevertheless did occur with these two assessment vari- 
ables, A third type of relationship was noted between age and personal 
care, but noted only once in all the other self*reported variables. The 
age relation>hip with personal caie was that those aged 80 throujrh 84 
reported the most serious problems, while those aged 85 or more re* 
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Sununoiy in percentages lA flod'al service needs assessment for the elderly at time 2 
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Statistical ^gniHcance between subgroup analytic variables and vari- 
ous need assessments for the elderly at time 2 



Subgroup analytic variables 



Household Perceived 
Nee<l assessments Age Gender composition health 



Transportation.. « Q. 001 QQl QQl 0. 001 

Personal care - 001 - 01 .001 .001 

HoTisekeeping NS -05 - NS -001 

Social activities 11. - 001 NS . 001 - .001 

Emergency assistance- NS .001 -001 -05 

Foo<J shopping- , 001 NS NS - - 001 

Food preparation NS . 01 \00l . QOl 



ported more favorable patterns. It seems those w&b had been in need 
: had Ultimately come to rely on other people for help in this area. 
Apparently the problems In personal care begin around age SO as they 
did for other things, but the problems are solved by age S5 rather than 
deteriorating more seriously. 

* Gender was. associated with significant differences in fiTe need 
assessme^ areas — transportation, personal care, housekeeping, emer- 
gency assistanc|f and food preparation. In every instance females had 
higher levels iif unmet nt^ds or greater problems than males, including 
the gendea^atoeotyped areas of housekeeping and food preparation. 
Several explanations (0t this are possible. One is that the increased lon- 
gevity of women over men might possibly bedu^ in part to an increased 
number of women who are surviving with unmet needs in any one of 
several social service areas- In other words, perhaps the mehwith unmet 

' needs are not sqrviving to the degree that women with unmet needs &re. 
Household composition was associated with_ significant differences ^ 
miiye aj^eas — transportation, personal care, social activities, emergency 
assistance, and food preparation, 'the household' composition was con- 
sistently associated with more problems or the Jigiore negative response 
pattern was living with children only. Those living with a spouse only 
often reported the most favorable pattetns and situations. The deiini- 
^ tion of.an tpmet need in emergency assistance presupposed that the 
older person was living alone, so that particular househj^ld composition 
was assQciated with the most negative pattern in emergency assistance. 
The respondents' perc^tion of their own health was also associated 
' - With significant dj^erences in every one of the need assessment areas and 
the pattern was remarkably consistent. Those reporting excellent, good 

^ or fair perceived health' were Very similar in response patterns; those 
reporting poor perceived health were drfimatitally different from the " 
rest of the elderly. In these need assesijment areas, those reporting poor 
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health actually had a fourfold to fivefold increase in the percentage 
with an unmet need compared to the rest of the elderly, , 
Functional abilities necessary for the traditional actinUes of d^ily 
living.— The basic activities of bathing, dressing, toileting, transferring, 
continence, and eating have demonstrated research and . evaluation 
utility [5f 6). Matiy people have limited abitities in some of these areas 
follo^ving serious accident or illness episodes. The elderly respondents of 
this panel study reported their capabilities in a modified activities of 
daily living (ADL)> inde^c, modified because the activities of toileting 
and continence were excluded from the self-reported interviews wtiile 
the activities of personal grooming and walking Hcroi»^ a ainall room 
were included. 

Table III-26 presents a summary, for the two points in time and 
during^the*15-month interim, of the percentage of older people who 
r&ported independence or relying on another person to accomplit^h at 
leai^t some part of the activity. Sev'eral ^pects of the mfotmationrare 
noteworthy- 

First, notice tfiat the response jiatt^rns are \'ery similar at the ag- 
zregat<? Jevd for the two snapshtjfe in time^ and in fact, the two snap- 
shots present patterns which are within 2 percentage pomts of each 
oth(*r. Admittedly, items like these \vhich' have the vast majority of 
respondents reporting the samo thing (independence) do not highlight 
fUfferences over time. Nevertheless, the, general pattern found for nearly 
every item including tho&e with more even distributions had very little 
Uuctuatjon over the short term of 15 months, , 

Steond, since thfere was such constancy at the aggregate level * 
Over time, the most serious remaining question for planners is to gauge 
the turnover rate among service recipients. That is, if one knows that 
there will^be about a thous&nd older people in a state needing a formal 
support service at any point in^ time, it then becomes important to 
know whether the thousand at any point in time come from a larger 
group of 2,000 or of 10,000. If 2,000, the implication is that the people 
in need of formal support services tend to have that need for a much 
longer duration than if the group wa5xl0,00O> which '^^ies that the 
rate of *a partici^lar need Actuates markedly an^ng t!i^aig:er group.^ 
The inteiyiew schedule elicited responses aboijt ih^ practices and 
events; which occurred between the interviews wfienever approtpriate 
af^ a mean? of gauging the size of the group^fror^ which those in need 
at a point in time are drawn, . * * 

The information shoVn in table UI-2$ abPut the percentage of 
people relying on cffher people to accomplish those activities of daily 
living during the'interim suggests that the group is almost twice as 
laige as the number of older peopfe who required assislante at either 
point in time. The rate of twice as many or less reporting a problem 
during the interim compared to the rate of reporting ^he same problem 
at a <ipecific point in time was found in many other instances as well^ 
c;p<^oifically those receiving special service ^uch ,as speech or rehabili^ 
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tion therapies, professional counsdmg, home-based nur^iog services of^ 

, bot midi services and injection^. 

Table IIIt26 also presents the percentage of people who feel they 
could use iielp beyond what they are receiving for specific activities. 

" In most ^urvey^ the assumption U made that those receiving a^istaace 
have solved their' problems and the research objective is merely to' 
quantify the percentage not deceiving assistance who should. As the 
data An table 111-26 indicate, about o^ie odlToJf every four or-five older 
peofHe who was receiving helgfrom anottier person in the activities of 
daily living felt that^^)he actu^y needed more help than (s)he received. 

Implications for Future Research ' 

Not "surprisingly, the older people m tlys $tudy reported very different 
re^pon'se patterns for the three types of functional abilities reviewed 
hero, ft is iriie that the arialyses of the response patterns led to many 
gpnoralizatiens about the'factors influencing such respot^ patterns. 
* Nevertheless, the very decision to review tliree types of functional 
abilities highlights the fact that the^cnicept of ''functional abilities^* is 
amorphou<s and to a considerable^xtent the functional abilities of the 
elderly will reflect those aspects which aVe jneasured in a particular 
study* 

Pome ^additional methodological an;l procedural research is r^e- 
j]^uired to synthesize as much as possible the various factors which are 
used to assess functional abilities. Perhaps scnne of the various a]^ 
proarhes to measuring functional disabiUties-T^the item^ presented pre* 
vi^usly which predict total disability (deaths; the Katz ADL index 
fic'^igned to^discriminflte functional abilities of the severely p)).ysicaHy 
disabled of all figes; Bosow's functional health scale which has«been 
vpry useful differentiating capabilities amon^ the noninstitutionanzed 
plderlyiand therefgcestnffi^whatlessseverely'disabledj n items 
inrorpoMte*t'-t(jHaber ^nd by Shanas in different nationai-surveys 
whirh disrriminate functional abilities among essentially nondisabled, 
populations; the social service need assessments presented previously 
which differentiate the fairly rare groups ta 7 percent) of older 
people who have specific limitations — are all focusing on different 
asperts of a unitary concept. Disability or functional limitations might 
be viewed as a continuum from low or no limitation to high or severe 
limitation, and each of these measurement approaches has focused on a 
specific part of the continuum. 

A romposite index of disability for the elderly would unquestionably 
'iimphfy research ;ind evaluation stndies. Of course the logic under* 
pinning this rontenfion is the same logic which supports the need for 
(Composite health status indicators, a logic wh^cl^has been stated else- 
ff). The applications of a composite index ot^iJisability* are ex- 
tremely varied < ' . . 
^ Pinre the interview schedule contained three of th6 measures of 
disability ^a five^item modified Katz ADL index; a four-item Rosow 
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functional healtlfi &cale, and i^ix of the beven Social Service Need Assess- 
ment areas* with personal care omitteil because, the ADL index incor- 
porated this dimension)* asimplLstlc and preliminary t^tof an-additive 
* value function was made by merely summin^the number of times a 
person was found with a disability in aPy of the 15 possible ar^a&or 
activities. No consideration ^?as jciven either to severity of limitation 
or to the differential impol^tance of the activity. 

The frequency distribution of the 1,317 time 2 elderly respondents 
on the 16-point additive index— J5 areas of disability and the tero 

f^oint— presented in tabic III-27. Again* the overall impression is 
hat the v«st ma,iority of the nonLnbtitutionalized elderly have minimal 
functional disabilities — 80 percent have 0» 1, or 2 instances of limita- 
tion — implying that the serv ices for the elderly ought to be targeted to 
the few wto have i?eriou:5.problem& rather than providing minimal serv- 
ices for many. The data indieate that no onfe had a disability score 
greater than 10, and the "8 percent frith the^most serious disabilities 
had scores frofii 5 to 10- ^ ^ * ' > 

. ^n examination of the loadings of the individual scored on the ad- 
ditive iniJex revealed that 84 percent of the iAdex scores reflected just 
the Robow %cpre of zero to four, with zero scored for botli the ADL and 
need aisbe^menf components;. Thii> S4 percent includes the 59 percent 
who hmi zero on all three cotnp'onentij. For the 8 percent with i^cores 
. of five or niOre,^the ADL component contriljuted 141 points and the 
rtecd ai>&e^ment component contributed 124 pointii^ while the Rosow 
^component contributed 334 points. Clearly the indiviijuah.' score y the 

.Table 111-27, \ ^ 
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Rosow component is contributing most to the atlditive index score, 
with the ADL and need assessment compone^t^^ contributing to a much 
lesser^ientrXhotigh it must be bonie in mind that the^ percent with 
serious problems i.e., scores of five or more, by definition ^ad disabilities 
beyond the four activities measured in the flosow scale. The implica- 
tioijs^for topii^s of future research are immediately apparent. 




Appendix A 

Tmnsportation : OpcrationaJ Definitions for Need Assessment 

The following dcAnitio^a arc based on the r^ponsi^ patterns reported within 
items 98-103. The nunit>er of eases that at^ included in each eategory is presented 
on the left, * ^ ' , 

Q08 About how often do you get out of your (HOUSE/ APAHTMENT) for any 
reason — almost every day* a few times a'wcek* aboub'once a week, severaJ 
, times a month, about once a month* several times a year* about once a year, 
never Of raJmost nevfr^i^cept for emergencies, 

QOd Which of these three statements best describes your present transportation 
pattern: 

1, I am completely free to go and return as I want, when I want, and for 
what I want, ^ 

2, I go out for most things I need pjc like, but I don^t do many extra things 
like going vbUing, ■ -^^ 

3, I only go out for special occasions and/or basic necessities like food 
shopping, 

QlOO' How often are you able to go to the places you would like to — would you go 
' as often as_you'd likcr most of the time, or not nearly as often as^ou'dlike? 

QlOr When you are going «omeptaee that is too 'far to walk how do you usually, 
get there^by cart publfe transportation, taxi, or what? ^ 

Q102' Wh^'h you go somewhere by ear, who usually drives— do you usually drive 
yourself, does someone living here drive you, or does Someone else usually 
drive you? (Who is that?) 

Q103' Do you find getting where you' need to go is usually a big problem^ little 
problem^ or bo problem at all? , ' 

9 

Nqmher Categories 

005 , 1, Need MeU No Apparent Problem 

7S9 ^ hi Transportation pattern— completely free (Q9D); and 

no problem with transportation (QI03), 
65 1,2 Transportation pattern— completely free {Q99); and, 

y a little problem with transportation (Ql03), ^ ^^r^. 

^ ^19 1.3 Transportation pattem-rgoes out for most things 

(QO9); no ^problem with transportation <Qt03); tisual 
« ' * mode of tfansportjitjon is a ear (QlOl): and usually 

drives self (0102). 

17 1,4 TFansportation pattern— ^es out for most things 

(QfH)); no problem Vith transportation <QI03); and 
uduat mode of transportation is a taxi or public 
transportation (QlOl), 
5 1,5 TranaportatJon, pailem— goes out for most things 

(Q99); a little problem with transportation <Q103); 
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. uaualGnode of txahapoTtation la a car (QlOl); and 
uauoUy ddves self (Q102). 
10 1.6 Transportation pattern — goes out fo% most things 

(Q90); a little problem with transportation (QiOS); 
and usual mode of transij^rtatton la a taxi or public 
tranaportation (QlOl). 

245^ 2. Need Met* Potentlai Problem 

9 ^.1 Transportation pattem-r-completely free (Qd9); and 

a big problem with transportation (Q103). 
. 19 ^ 2.2 Transportation patte^^gees out for most things 
(Q9d); no problem with transportation <Q108); usual 
mbde of transportatioiv la 'a car (QIO 1 ) ; and a house- 
hold member usually drives (Q102). . 
19 2,Z IVansportation pattem-^goes out^^for most things 

(Q99}; no problem with transportation (Q103); usual 
. mode of transportation is a car (QlOl); and a.person 
Outside of household usually drives (Q102). \ 
'14 2A Transportation pattern— goeS. oitt for moat things 

(Q99); a little problem with trittisportatlon «il03)j 
usual'mode of transportation is a'tar (QlOl); and a 
household member ustlally drives (Q102}. ^ 
1$ 2.5 Transportation pattern — goes out for most thing;s 

(Q99)f a litUe problem with transportation (Q103); 
' usual mode of transportation ia a car (QlOl)^ and a 
^ . person outside of household usu^iUy driVea (Q102). 
13 ' 2.6 T^nsportatton pattern — goes out for most things 

(Q99) and 

* ^ BitJitr a big problem with transportation (Q103} 

Or able to go places not nearly as often as would 
like (QlOO) and not answered If thero^.is a 
problem with transportation (Q103). 
16 ' ^ 2.7 Transportation pattern — goes o^ut for basic necessities 
- (Q99); no problem with transportation (Q103); usual 
^ ' mode of tranaportation la a car (QlOl); and usually 

drives self (Q102). 

26 2;^ Transportation pattern— goes out for basie necessities 

' (099); no problem with transportation (Q103); and 

usual mode of transportation la a taxi or public trans- 
, . portation{Q101).^.^^^ 
50 / '2:9 Transportation pattern— goes out for>basic necessities 
(Q99); no problem with transportation (Q103); usual 
mode of transportation la a car (QlOlX; and a house* 
hold member usually ddvps (Q102). 
49 . 2. 10 Transportation pattern— goeS out for basic necessities 

(Q99); no problem with transportation <Q103); usual 
mode of transportation la a car (QlOl); and a person 
, ^ outside of household usually drives iOjM). 
16 2.11 Transportation patt^ — goes out for^bic necessities 

. ^ a little problem with transportation (Q103); 

and able to go places as often or most of the time as 
-r ^ would like (QlOO), 

54 ^ ; ^ ii^ 3, Uncertain Need Met* Potential Problem ^ / 

5 3 J Transportation problem — goes out for basic necessities 

(Q99); a little problem with transpoHa^tion (Q103); 
able to go places not nearly as often as would like 
(QlOO); usual mode of transportation la a cat (QlOO); 
and usually drives self (Q102)* 
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9 * 3-2 Trasaportation pattenir-soes out for basic nec«ssiUea 

(Q99); a little proltflein with transportation <Q103); 
able to go places not nearly as often as wpuld like ' 
(QlOO); usual mode of transportation is a taxi or 
public transportation (QlOl). , ^ 

d 3.3 Transportation pattern— goes out for ba^c necessities 

(Q99); a little proUem with transportation (Q103); 
able to go plates not nearly as often as would tike 
(QlOO); usual mode of transportation is a car (QlOl); 
and a household member usually drives (Q102). 
23 3,4 Transportation pattem^oes out for basic necessities 

(Q99); a Uttie problem with transportation (Q103); 
able to go places not nearly as often as would like 
(QlOO); usual mode of transportation is'a car (QlOi ); ' 
and a person outside of household usually drives 
(Q102). 

3 3.5 Transportation patterct — gpes out for basic nece^Ues 

(Q99); a little problem with transportation (Q103); 
and missing data on how often aUe to go places would 
like(Q100). . . ' t 

5 Transportation pattern — goes out for basic necessities 

(Q99); a big* problem with transportation (Q103); and 
able to go places as often or most of the time as would 
like(Q100>. 

93 '4, Need VnmtU Oinent F^blem ^ 

2 4.1 Transportation pattentr-itoes out for basic necesahiea 

(Q99); a big problem with transportation (Qlfl3); 
able to go places not nearly as often as would like 
MQ100);usMat mode of transportation is a car (QiOl); 
and usual9^ drives self (Q102)w 
IS 4JZ Transportation pattern— ;goes out for basic necessities 

(Q9?);ablg problem ^th transportation (Q103);able 
to go places not nearfy as often as would like (QlOO); 
usual mode of twiaportation is a ta4 or public trans^ 
>poWuon((H<fu T 
10/ A /4.3 TTaSspiimtion pattern— goes out for basio neckties 
'(Q99);a big problem witt transportation^ (Q103)! able 
^ to go places not nearly as often as would like (QlOO); 

* ustml mode of transportation is a car (QlOl); and a 

' honsc^d i&ember usually drives (Q102). 

' 25 4«'l Transportation pattern— goes out for basio necessities 

(Q99);abigproblemwlthtransportati<m (Q103);abte 
> ' to go places not nearly as often.as would like (QlOO); 

usual mode of transportation is a car (QlOl); and a 
\ person outside ^^househcld usun% drives (Ql02h 

I 4.5 Transportation pattern — goes out for basic necessities 

(Q99);at3lgpFoblem with transportation XQ103); able 
to go piiMces not nearly as often as would like (QlOO); 
and usual mode of transportation is some spedel 
service. (QlOl). 

7 4.6 Transportation pattern-^goes outtar basic necessities 

(QQ9); a big problem with transportation (Q103); and 
missing data on how c^ten able to go places would . 
^ like (QiOO). 

30 4,7 (HOMEBOUND) goes out of home never or almost 

^ never except for emergendes (QdS). 
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2 Omitted Due to Other Pattern 

Combined PersOQAl Cnre Baaed on Hve Actlrltles. Operational DeEnitlons for 
Need Asaesdment. 

* 

The ToDoi^lng definitions are based the response patterns reported within 
items 41 -45, 50-51, 53-57, 59- 63, 65-70, 72-73. The number of eases that is included 
in each cdtegory is presented on the left. 

Q41. 1 need to find out about some actUities of dally living. I know you*ve given 
me some of the information ah^d>, but 1 need to make sure 1 get it down 
correctly in this section. 

Since ^he last interview, was there any period in which another person 
generally helped you to walk across^ small room? 

Q42: Whousually helped? (Get Relationship^ 

Q43 : ^Jre you still getting this help? 

Q44. Since the last Interview, was there an> time you felt >ou needed some (extra) 
help getting around the houa^, but didn't ^ave anyone to help you on a 
, le^iiar basis? 

Q45. Do you atiU feel you could use some Cextra) help ^t the present time? 

Q&O. Since the last Interview, was there any period in which another person 
generally helped you to get dressed or stayed with you while you dressed? 

Q51 : Who was that usually? (Get Relationship) 

Q53 : Are you still getting thld help^ ^ 

Q54. Since the last interview, was there an> time you felt you needed some (extra) 
help to get dressed^ but didn't have anyone tcr help you on a regular basis? 

Q55. Do you still feel you could use some (extra) help at the present time? 

Q56. Since the last interview^ was there any period in which another person 
generally helped you with bathing oi: stayed with you while you hathed? 

Q57: Who was that usually? (Get Relationship) 

Q59: Are you still getting this help? 

QGO. Since the lost interview, was there anjr time you feltj^ou needed some (extra) 
help with bathing, but didn't have anyone to help you on a regular basis? 

QGl . Do you stfil feel you could use some (extra) help at the preseift time? 

Q62. Since the last interview, was there any period in which another person 
generally helped you to eat or needed to be in the room with you? 

^ Q63: Who waa that usually? (Get Relationship) 

Q6o: Areyou still getting this help? 

Q66- Since the East interview, was there any time you felt >ou needed some (extra) 
help with fecdiij^^ but didn't have anyone to help you on a regular basis? 

Q67. Do you still fe^ you could use some (extra) help at the present time? 

Q08. Since the last interview, na^ tjiere an; period in which another person needed 
to in the room with you, or generally helped you to take cnre of things 
like brushing hair, ^ving, or cutting toenails? 

Q60: Who ^as that usually? (Get Relationship) , 
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Q70: Ajro you still getting this help? 

Q72' Since the ia5t interview, was there any time^ou felt you needed some (extra) 
help with your personal oare, but didn't have anyone to help you on £^ regular 
basts? 

Q73" Do you 3tiU feel yoa could use some (extra) help at the present time? 

AdWlty No. 1 Batbhig 

\m 1. No Need 

Not currently reeeiving help ^'ith bathing (Q56 and 59); 
and does not feel need for help (Q€0 and 61). 

03 2. Need Met 

Curtently reeeiviog help ^'itb bathing (Q56 and 59); and 
does not feel need for extra help (Q60 and 61). 

S ^ 3. tJnmet and Becehintf Help 

Currently receiving help M^lth bathing (Q5$ and ^9)> and 
does feel need for extra help (Q€Oand 61). 
IZ 4. tJnmet and not Becel^ng Help ^ 

Not currently receiving help with bathing (Q56 and 59); 
and -does feel need for help (QGO and 61 ). 

Activity No. 2 Dressing 

1243 1. No need 

Not currently refeiving help getting dressed (Q50 and 53); 
and does oot feel need for help <(Q54 and 55). 
as 2. Need Met 

Currently receiving help getting dressed (Q50 and 53); and 
- d)[>es not feel need for extra help (Q54 and 55). 
2 ' .3. Vnmet and BeceivinS Help 

Currently reeeiving help getting dressed (Q50 and 53); and 
- ^ does feel need for extra help (Q54 and 55). 

S V 4. Unmet and not Beceiving Help 

f\ Not currently^ receiving help getting dressed (Q50 and 53); 

And does feel need for help (Q54 and 55). 

Actifltj NcK 3 Eating - 

128T 1. No NeeS 

Not eurrently receiving help with eatmg (Q62 and 05); and 
does not feel need for help (Q06 and €7). 

IS 2. Need Met 

Currently receiving help with eating (Q02 and 05); and 
does not feel Wd for extra help (QC6 and 67); ^ 

0 ' 3. Unmet and Beceivlng Help 

Currently receiving help with eating (Q62 andT 65); and 
does feel need for extra help (Q66 md 67). 

1 . 4. tJnmet and not Becelvlng Help 

Not currently receiving help with eating (Q62 and 6^); and 
does feel need for help (QG6 and 67). 

Activity No. 4 Grooming 

lld3 I. No Need 

Not eurrently receiving help with Rooming <Q6S and 70); 

and do^ not feet need for help (Q72 and 73). to 
103 2, Need Met , 

Current]^ receiving help wUh grooming «J68 and 70); and 

does not feel need for help (Q72 and 73): 
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9 3. Unmet and Eeceivlng Help 

Currently receiving help with grooming and 70); and 

does feel need for extra help (Q72 and 7^). 
9 « 4, Unmet and not Eeceiving Help 

Not currently receiving help ^vlth grooming (QOS and 70); 

and does feel need for help (Q72 and 73). 

' Activity No« 5 Ambalatiott ^ ^ 

1246 1. No Heed 

* Hot currently receiving help walking across a smalhroom 
(Q41 and 43); and does Dot feel need for help (Q44 and 45), 

36 2, Heed Met 

^ Currently receiving help walking across a- small room (Q41 

and 43); and does not feel need for extra help (Q44 and 45), 

S 3. Unmet and BeteiTing Help 

Cnmntly receiving help walking across a small room (Qil 
and 43); and does feel need for extra help (Q44 and 45)* 

17 4, Unmet and not Receiving Help 

Hot currently receiving help^ walking across a small room 
(Oil and 43); and does feel need for help (Q44 and 45), 



Hamber Categories 

1091 I, Heed Met* Ho Apparent Problem 

1091 lA No need score on all five activities, 

148 2, Need Met« Potential Problem 

85 2*1* Need met score on at leasi one of AVe activities; all 

other items scored as no need; and help received is 
from household members, but no people outside of 
household or paid sources involved* 
24 4 2;2 Need met score on at least one of five activities; all 

other items scored as no need; and^help received is 
i irom people outside of hou^^hold but paid^sources 
not involved, , ' - 

30 '2,3 Need met ^coreOn at least one of five activities; all 

^ tither items scored as no need; and help received is 

from paid source* 



3, Uncertain Heed Met« Potential Problem 

43 4, Heed tJnme*t, CuiVent Problem 

4.1 Need unmet on at least one of five activities; and 
help received is from household members^ but no 
people outside of household or paid sources involved, 
• 7 , 4,2 Need unmet on at least one of five activities; and 

help received is from people outside of households 
but paid sources not involved, 
5 4,3r Need unmet on at lenst one of five activities; and 

help received is from paid source, 
24 4,4 Need unmet on at least one of five activities; and 

not getting any help at present 

35 ' Omitted Due to Missing Data \ 

Housekeeping: Operational Definitions for Heed Assessment, 

The following de6nltu>ns are based on the response patterns reported within 
items 74 S3* The number ^f coses that is included in each category is presented on 
theieft. * . ' . ^ 
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Q74: Who^ usually 4oeB most of the houaeke^plDg Uke waahing^dothea and cleaning 
here? (Get RetatioQ3bii>) 

Q7^- general ,is there any problem getting the housekeeping slone, tike deanlbg 
and washing* or apt? , 

Q7d; Would you aay it Is a very serious problem, a somewhat aerlous problem, or 
not too serious a problem? 

Q77- Does this statement pretty mueh describe your housekeeping situation or 
i!ot:all the housekeeping ^ets done about the same as it did years ago; it gets 
done about as often, about as welli and with no more real difficulty. 

Q7S' Is there any problem getting the housekeeping done as often as you tike? 

Q^Or (And) is there any problem getting it done as well as it used to b^? 

Q82* fAnd) is the housekeeping (also) a problem because H is just more difficult 
for you to get done? 

Houi^€€ping probUm secret ha$ed on a three iUm additive sccU; each item teortd i, 
Sf St or $ 09 indieaied^ 

Score 

Item Ho. 1 Q70: How often does the housekeeping get done now — most of 
the time, just some of the time, or hardly ever gets done 
ataU? 

no problem with how often housekeeping done (from Q77 

orQTS) 5 

housekeeping gets donemost of the time ^ 3 

housekeeping gets done some of the time 2 

housekeeping gets done hardly ever ... ' 1 

missing data 6n how often housekeeping done ^ 3 

Item Ho. 2 QSl; How well does the housekeeping get done now — pretty 
wdl, fairly well, or not at all well? I 

no problem with how well housekeeping done (from Q77 

or Q80) 5 ■ 

housekeeping done pretty well . .... 3 

housekeeping done fairly well 2 

housekeeping done not at all well I 

missing data on how well housekeeping done 3 

Item Ho. 3 QS3: Does the housekeei^ng present lot ot diSculty or a 
tiUk dignity? 

noj>roblem with housekeeping being difficult (from Q77 

or Q82) - 5 

housekeeping presents a little difficulty 3 

housekeeping presents a lot of difficulty . 1 

missing data on housekeeping being difficult . 3 

Namber Categ^ea 

Uld 1. Need Meti No Apparent ProhleA^ 

9^9 t.l Housekeeping situation the same as years ago (Q77); 

and no problem with housekeeping (Q75). 
43 1.2 Housekeeping problem score is 13 or more; and no 

problem with housekeeping (Q75). 
t 49 1.3 Housekeeping problem score is 10, 11 'or 12; no 

problem with housekeeping (Q75); and housekeeping 
^ done by self (Q74). 
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31 1. 4 Hcmsekeeping situation not the same ad ye&rs ago 

(077) ; no problem with housekeeping (Q75) ; and no 
speci£c problem with housekeepiag (Q7$^ QSQ, 

44 2, Need Met^Potontiat Problem 

4 2a Not too serious or somewhat serious problem with 

housekeeping (076); and no Specific problem with 
housekeeping (Q78, Q80, Q&2). 

6 . 2.2 Housekeeping problem scon^ is 13 or more; and a 

not too serious problem with housekeeping (Q76). 
4 ^ 2.3 Hou^keeping problem score is 10» ^1 or t2; no 

problem or a not too serious problem with house^ 
keeping (Q76 or Q76}; and household m^ber doen 
housekeeping (Q74). ^ 
to ^4 Housekeeping problem score is 10, 11 or 12; no 

'problem or a not too serious problem with house* 
keeping (Q75 or Q76); and person outside of house*/ 
Mid does housekeeping (Q74). 
12^ * 2.6 Housekeeping problem score is tO, n or 12; a mot 

* too serious problem with housekeeping (076); and 

housekeeping done by self (Q74). 
4 2.6 Housekeef^ problem score is l3 or more; and a 

-somewhat serious problem with housekeeping (Q76). 
4 2.7 Housekeci^ng problem score is lO, il or 12; and a 

somewhat serious problem wil3i housekeeping (076} . 

112 3. ITneertiln Nttd Mett Potential Problem 

^0 3.1 Housekeeping problem score is 13 or more; and a 

very serious problem with housekeeping (076). 
1 ^^2 . Housekeeping problem score is 10^ ii or 12; and a 

very serious problem with housekeeping (0^6). 
48 3.3 Housekeeping problem score is S or 9; ind nc^ 

probleoi or a not too serious problem wfth hous> 

keeping (Q76 or 076). 
10 3,4 Housekeeping problem score is 8 or 9; and a some* 

what serious problem with housekeeping (Q76). 

0 3.6 Houscke^ng probl^ score is 8, or 9; and a very 

serious problem with housekeeping (076). 
37 3.6 Housekeeplog problem score is 6 or 7; and no 

problem or a /lot too serious problem with house- 
> keeping (076 ot'^76). 

7 * dvT Housekeof^g problem score is 7; and a somewhat 

serious probl^ with' housekeeping (076). 
^9 3^8 Housekeeping problem score is 4 or 6; and no 

\« * problem or a not to^ serious problw with house*^ 

\ keeping (Q76 or 076). 

26 * u 4. Need Unmet, CurAnt Fn»blem ' v 

1 \ 4.1 Housekeeping problem score'Es 6; and a somewhat 
' serious problem with housekeeping (Q76)r ' 

3 4,2 Hous^eeping probfem score is 6 or 7; and a very 

seriou^problem with housekeeping (076). 
9 4.3 Hou^keeping problem score is 4 or 6; and a some* 

what serious housekeeping problem (076). 
to 4.4 Housekeeping problem ^core is 4 or 6; and a very 

a^rious housekeeping problem (076). 
3 ^ ' .4,5 Housekeeping problem score is 3; andia somewhat 

or very serious housekeeping problem (Q76). 

10 Omitled Due to Missing DaU ^ ^ 
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Soda! AcUflUea: Operatioaal DefiniUons for He«d Aasesament. 

The following definittoaa are baaed on the response i&ttems reported within 
itenisQl-^Sf 105> K^and 154. The number of cases that is included in each category 
is presented on the left* 

Social Actmtits Gihcvior scoret hoied on a tttfen iUm additive scaU; each item scored 
t, S or 6 as^ndicatcd, 

Scare 

Item No. 1 Q91: About bow often do you talk ^Uh friends or relath^es on 
the Mepbone— several times a day, once a day, a few, 
time&k week, once a week, or lesa often? 

talks V(ithfriend9 or relatives on telephone several times 

a day ^ ^ 5 

talks with friends or relatives on telephone once a day — , 5 
talks with friends or relative^ on telephone a few times a 

week.. 3' 

talkswitfi friends or relatives on telephone once a^eek. . 3 

talks with fHends or relatives on telephone less often 1 

missing data on frequency df talking witli friends or rel^ 

tives on telephone : 3 ^ 

Item No. Z Q92; About how often do yo^ talk ih person to someonei^ho 
does not live with you — almost every dajr^ a feii^ times a 
weekt once a week, a few times a month, once a month, or 
less often? ' t 

contact with non -household person almost every day 5 

contact with non^household person a few times a week. . 5 

^ contact^itb non-household person once a week 3 ^ 

' contact with non-heusehold person a few times a month. 1 

f contact with noarhouBelv)ld person once a month.. Lr ^ 

^ ^ ' coni^t with non-household person lesi^ often U 

^'^^ % ^ missiDg data on frequency of contact with non-house- * 

* hold person 3 

Item ^gJZ Q93; Bp you generally spend most of the day with someone, 
'-^■^ -rinot? ' * 

doesgenerally spH^dmostof the day with someone^ ^ 5> 

does not generally spend most of the ^y with sPmeone ^ 1 

' missing data on whether or not spends most of the day* 

with someone ^^ 1 *_ ^ 3 

Item No. -4 Q95' Isthereafriend^.a^i^lativeorsomeoneyouknowthatyou 
\ * feel parti^jlacly cl<^e to, that is, somebody you can be 

complet^y yourself witl^andin whom you have complete 
tnistandconfldence? ^ 

. ~ has close friend 5 

does not have close friend 1 

missingdataonwhether ornot hasclosefriend 3 

Item No. 5 Q97: Do you belong to any clubs, lodges or organizations? 

'belongs to aclub, lodge or organization & 

docs not belong to a club, lodge or oi^ani^atlon 1 

missing data on whether or not belongs to a club, lodge or 

organizatbn 3 

Iter^ No, 6 Q9&: About how often do you get out of your (house/apart- 
_ ment) for any reason — almost every day> a few times a 
week, about orfce a week, several times a month, about 
once a month, several times a year, about once a year/ 
: never or almost never ^except for emergencies? 
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^ ^ . goes out of home almoat every day 5 

Vgoe^ out of home a few Umes a week-- 3 

T £063 out of home about once a week 

goes out of home several times a month 

goes out of home about once a month — 

goes out of home several times a year. 

goes out of home about once ayear 

goes out of home never or almost never except for 

emergencies 1 

missing data on frequency of leavinghome 3' 

Iten^No,? Q154: Are you working atajobnow? 

working at a job now 5 

not working at a job now - 1 

missing data oa whether or not working at a job now 3 

SocuU Aetmtiet evctuaiion scores based on a ftmr iUm additive scaU, each Hem scored 
US^S as indicaied. 

Score 

Item No. 1 Would you say you see as much of your relatives as you 

would like, or not? \ 

Bees as much of relatives as like 5 

does not see as much of^relatives ^ 1 

missing data on whether person sees as much of relatives . ' 3 

Item No. 2 Q%. Do you see as mucb of that peisob as you would like, or 
not? 

sees as much of dose friend as like 5 

4oe3 not see as much of close friend ^ 1 

missing data on whether person sees as much of close 
friend - 3 

Item Ho. 3 Q105. In general, how satisfied are you with the way you spend 
your tfine — would you say very satisfied^ somewhat 
satisfied, or not at all satisfied? 

very satisfied with how spend time ~ 5 

some^rhat satisfied*with how spend time--^ ^- 5 

not at alt satisfied with how spend time 1 

mi^slog data on whether person ^tisfied with how spend 
tome- 3 

Item No. i QlOS^f How satisfied are you with your life today— would you 
/ aay very satisfied^ fairly sattsfied, satisfied, 6t not satis* 
/ fied? 



/ 

/ 



very satisfied with life today l.. . 5 

fairly satisfied with life today, ^ r 5 

satisfied with life today-'- 5 

not satisfied with life today 1 

missing data on whether person is satisfied with life 

todayj ^ -1 3 



/ 



Number C»te|4rie0 y^-^ 

920 1- Need Met^ N^Pptrent Prfthlem 

34 LI Behavior score 3& or'3^( and evaluation score 20 or 

18. 

16 L2 Behavior Score 35 or 33; and evaluation score 16. 
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137 * l.d Beh&v^or score 35, 33 or ; and evaluaiioa score 20, 

IS or 1$. 

318 1.4 Behavior score 29 or 27; m^d ovaluation score 2<^ 18 

orW. 

394 1^ Behavior score 25^ 2^ or ?1; and evaluation score 20, 

18 or 16, 

21 Behavior score 21 ormore;aiid evaluatioa score 14. 

306 1 Need Met* pvtentlal Problem 

123 ' 2*1 Behavior score 21 or more; apd evaluation flcode 12r 

3 2*2 Behavior score 21 or more; and evaluation ^oore 10. 
49 2*3 Behavior score 19;' and evaluation score 16 or more* 

4 2.4 Behavior score 19; and evaluation score 14* 
30 2.5 Behavior necne 19; and evaluation score 12* 

4 2*6 Behavior score 19; and evaluatioi^ score la 

24 2.7 Behavior score 17; and evaluation score 16 or more* 

7 2.8 Behavior score 17; and evaIuatioirs(^ 14. 

15 2.9 Behavior score 17; and evaluation sec?t9 12. 

3 2.10 Behavior score 17; and evaluation score 10, 

42 2*11 Behavior score 15 or less; and evaluation score 14 

or more. \ 

58 3. tJn^ttiin Need Met« Potential Problem ' 

30 3.1 Behavior score 21 or more; and evaluation score 8 

orIes3« 

^ * 3.2 Behavior score 15 or less; and evaluation score 12 

or la 

30 4. Need Unmet, Cm^i ^blem *^ 

1$ 4.1 Behavior score or less; and evaluation score 8* 

15 4^ Behavior score 19 or less; and evaluation score 6 or 

less. . 

' 3 Ondtt^ Dne to Mlsslnf Data 



Gerabtned Emerfeiicj Asilstince: Operational Definitions for Need Ass^^entr 

The following definitions are based on the response patterns reported within 
Items >,^96^(^ 93 anid 153. The ntnnber of cases that is inchided in each eategory 
is ppttsenVed^n^ left* 

Ql: In general, ho«r is your health QO«r-*^m\ild you say esceHent^ good^ fslr or 
poor? 

It you were slck» Is there someone you co\ild call on to help out around the 
house, or to help take care of you? 

083: Who i4 that? (Gei Relationship) 

<)$7; How*available (la/ate Persoti(i) ts Preceding Item) to help at any partlc* 
ular time if you were sick*^alwa7s available, often availatw sometimes 
ay^ble; available on an emergeiicy basis only. 

Q88: In an emergency* (s there someone you co\ild call on to get hdp for you right 
away? 

089: _]>o you hi^e a telephone or not? 

*^ > 
<)90: 1$ there a telephone you can use without going outside? 

<)93: Do you generally spend moat of the day with someone, <^ not? 

0153: Are you able to hear on the telephone (when you use the hearing a]d)7 
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Nmober Cite^e« 

10i4 1. Ne«d Melt No Apptrent Problem 

634 1.1 Ha3 3omeooe tocallif sick (Q85); person is houseliold 

member (!Q86); and peraon is always available (^7). 
32 1.2 Haa someone to call if sick'(Q95); person is household 

member (Q86); and person is often available (Q87). 
391 1.3 Ha^ someone to call k sick (Q85); person is non^paid 

and outside^ ^ household (Q86); and person is 

always available 

17 1.4 fias someone to call if sick (Q85); person is paid 

source (^6); and person is always available (<3^7). 

115 2. Need Mel. Potential Problem 

68 2.1 Has someone to call if ^ck (Q85); person is non-paid 

and outside household (QS6); and person is oft^n 
available ((^7). 

9 _ 2.2 Has someone to call if sick (QS5); person is house** 

hold member (Q86); and person is sometimes 
available (^)- 

35 f 2.3 Has someone to call if sick <Q85)i^person is non^pald 

and outside oT household <Q$6):; and person 'is 
sometimes available (Q87). ' • 
3 2.4 Has someone to call if sick (Q85); peisf^ Is a paid 

source (Q86); and person is often available (87). 

143 3. Uncertain Need Met. ^oledliii F^blom 

3 3.1 Has someone to call if sick (Q85); person is house- 

hold.member (QS6); and person is available on an 
emergency basis only (Q87). . 
24 3.2 Has someone to call if sick (Q85); person is non-paid 

and outside of household (Q9^)) and person is 
available on an emergency basis only (Q87). 

2 . 3.3 Haa someone to call if sick (Q85); person is paid 

source (Q8^)>and person Is sometimes available (Q87). 

1 3.4 Has someoneHo call if sick (Q85); person is paid 

i source and person is available on en^ergency 

basis only «^). 

50 3.5 Does not have someone to call if sick (Q85); and 

lives with others (demographic information from 
Initial screening). 

38 3.6 Do« not bave^someone to call if sick (Q85); lives 

aloiA (demograpbic iiiiormation from initial screen- 
ing); and excellent or good perceived health (Ql). 

30 . 3.7 Does not bavejsomeone to call If sick (Q85); lives 

alone (demographic information from initial screen- 
« injg); and fair perceived health (Ql^. 

6 4. Need flnmet^ Current Problem 

^ 6 4.t Does not have someone to cftH if ^ck (085); lives 

atone (demograpliic information from initial screon- 
-1 ^ ing); and poof perceived health (Ql ). 
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Functional AbiUti^ 261 

Short Term £m'ergeiicj A^slsUnce 
Number Cttegorfes 

1266 K Need Met» No Apptrent Prohlem 

8^ 1,1 GeneraJJy spends the day wit^ someotie (Qd3). 

1.2 Does not generally spend the day with someone 
fQ93); has someone to call in an erNfgenc^ (Q^); 
' lives with other people^ (demographic information 
from initiikl screening); and has own telephone 

245 1,3 Does not generally spend the day with someone 

' W3); has someone to call in an emergency (Q8S); 
lives alone (demographic information from initial 
screening); has own telephone (Q89); and ahle to 
hear on telephone (Q153}, 
1 . 1,4 Does not generally spend the day with someone 

tQ03)j hae someone to call in an emergency (QSS); 
lives with others (demographic information from 
* initial screening); does not have own phone (Q8d); 

and has phone to use in huUding (Q90), 



7 ^2. Ne«d Met, Potential Problem 

6 ^ 2.1 Does not {fenerally spend the day with someone 

(Q93); has someone to call in an emergency (Q8S); 
lives alone (demographic information iFrom initial 
* screening); does not have 6wn phone (Q8$); has 

phone to uso in building and able to hear on 

telephone (Q153}, 

1 2^2 Does not generally spend the day with someone 

(Q03); has someone to call in an emergency (Q8S); 
lives with others (demographic information from 
"^initial screening); does not have own phone fQ^^)> 
and does not have phone to use in huilding (QOO). 



10 3. Uncertain Need MeU Potential Problem 

1 \ 3.1 Does not generally spend the day with someone 

(Q03); has someone to call in an emergency (Q88); 
lives alone (demographic information from initial 
screening); does not hnve'own phone (Q89}; does not 
have phone to use in huilding (Q90);and able to hear 
on telephone (Ql53}. 

4 3t2 Docs not generally spend the day with someone 

(Q93]; has someone to call in nn emergency (Q8d); 
lives nlonc (demogrnphic information from initial 
screening); has own telephone^ (Q^^); and not able 
to hear on telephone (Q153), 

^ 3.3 Does not generally spend the day with someone 

(Q93); does not have someone toc^l in an emergency 
(Q8d); and lives with others (demographic informa- 
tion from initial screening). 



16 
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4, Need Unmet» Current Frohlem 

4,1 Does not generally spend the day with someone 
(^3); has someone to call in an emergency (QS8); 
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lives alone (demographic infonnation from initial 
screening); doed not have, own phone (Q89); has 
phone to use in building (QOD); and not able to hear 
on telephone (Q153), 
2 4.2 Does not gener&U^ apend the, day with someone 

^ (093); had someone to coll In nn emergency (QSS); 
Uves ftlone (nemographic information from Initial 
screening); does not have own phone <Q89); and 
r " " does not have phone to use ^ building tQOO). 

13 Does not generally spend ibe day with someone 

(Q93); does not have someone to call in an emergency 
' and lives alOne (demographic information 

from initial screening). 

^- 

id Omitted Due to Missing Pmtt 



^ Combined Emergency Asdstance 
Number Categ^ea 

1022 U Need Mett No Apparent Ftoblem 

^eed met/ no apparent problem on hoik long term and short 

term emergency assiatance* 
na 2, Need Mett Potentlml Problem 

Need met> potential problem on either loog'tenn or abort 

term ^ergern^ assistance or on bothn 
Ul 3. Uncertain Need Met, Pot^Uml Ftobjem 

, Uncertain need met, potential problem on either long term . 

or short term emergen^' assistance or on both, " 
20 * 4, Need Unmet* Current Problem 

Need urnnetf current problem on cither long term or abort ' 

term emergency assistance or on both. 
18 Omitted Due lo Missing Data 

Pood Shopping: Operational Definitions for Need Assessment, ^ 

The following definitions ore based on the response patterns re{>orted within 
items 133| 135, and 136, The number of coses that is Included in each category la 
presented on the left, 

Q133, How much of a'probJem is shopping for food and other things you need 
around the honsc^is It a big problem, some problem or no problem at all? 
Q13d, Who usually does t^e grocery shopping? (Get Helationship) 
Q136, Han often ts the f<tod shopping done— would you say it> as often as you*d# 
likei^ not quite as often as you'd likc^ Of^ot nearly as often as you*d Uj^c? 



^ Gate ger lea 

1. Need Met» No Apparent Problem 
' 1.1 Food shopping done as often a$ would like (Q136); 
anc) no problem with food shopping (Q133), ' ^ 
' - ( 1,2 Food shopping done as often as xfovHd like (Q136); 
* some problem with fond shopping (Q133); and food 
shopping done by self (Q13d)H . 

% Need Met. PotentlarPtoblem 

2,1 Food shopping done as often as would like (Q136); 
some problem with food stu)pping (Q133); and food 
shopping (Jonc by hotisehold member (Q13i>), 
2.i Food shopping done as often a^ would like (Q136); 
some problem with fopd chopping (Q133}; and foofl 
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shopping done by a 'person outside of household 
(Q135). 

2^ 2.3 Tood shopping done not quite as often as would like 

(Q136); no problem or some problem ^^Ith food 
popping (Q133)^ and food shopping done by self 

5 2.4 Food shopping done not quite as often as would like 

(Q136); no problem or some problem with food 
shopping ; and food shopping done by hou3G<> 

hdd member (Q135)' 
l5 Food shopping .done not quite as often as would 
like (Ql3fl); no problem c*r soire proijem with food 
shopping <Q1^3); and food shopping done by a 
^ person outside of household (Q135). 

46 2.6 Missing data on whether food shopping done as 

. often as wotild like (Ql3C)i and no problem or some 
probl^ with food shopp^g (Ql^). 

3. Uneertftin Need Met* PolentM Problem « * 

II 3,1 Food shopping done not (tuite as oft^en as wo^d lilce 

(QlZt): and big problem ^Ith shopping (Q133>. 

10 3.2^ Food shopping done not*nearIy as often as would 

Hke (Q136); and no problem or some problem with 
food shopping (Q133}. , ^ 

31 3.3 Tood shopping done as often as would like (Q136); 

and big problem with food shopping (Q133). 
1 3.4 Missing datA on whether food shopping: done as 

often as would like (Q136); and a big problem with 
food shopping (Q133), 

4. Need Unmet, Oarrent Prohlem 

B 4.1 Food shopping done not neaHy as often as would 

^ like (Q136); and a big problem with food shopping 
«1133). 

Omitted Dae to Mli^stntf Data 



Food Preparations Operatibnal Definitions for Need Assessment.""^^^ 

The following definitions are based on the response patterns reported within 
items 115-117, 126, 127 and 12$. The number of casa that is inetuded In each 
eategory is presented on tho left. * 

QI15; Who usually prepares your fOod? (G^ RelatIon3hip) 

Q116: Is there any reason why you eould'not prepare your own food? (W Yes, 
Speeify) 

7: A% this present time, is getting the food prepared usually a big probleoi, a 
little problem, or no problem at all? J 

Q126: For a lot of different reasons, people sometimes dop't eat the right kinds of 
food or don't get enough of Uie foods they should have* ' ^ 

Do you think there are times when you do not eat enough of the rlglS^t 
. Idn49 of foods? 

Ql^t About how often do you not eAt enough of the right Iclnds of foods — w<m\d 
you say you often df n^t cat the right kinds of fooda^ or sometimes don^t eat 
the rig^t foods, or just onee in a whUe don't eat the right foods? 

Q12d': Whleh of these statements best describes your usual eating pattern: 

1, I usually eat regular meals and only rarely srJick during the day. (Haw 
many regular meals usually— 1, 2; or 3?) 
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2. X usually eat one regultCr meal a day and soack quito a bit 

3. I usually i^kip reg^gi meab and just snack all day lODg. 

' tr 

Nttmb^r , Categories^ 

1110 I. Need Mel No Apparent Problem- 

ZIZ hi Usual eating pattern is 3 regular mealii (Q129); eats 

right kinds of food (QI26); and no problem with 
food preparation (Q117). 
16d L2 Usual eating pattern is 2 regular meals (Q129) ; eats 

dgbt kinds of food (Q126>; and no problem with 
food preparation- (Q117). 
43 1.3 Usual eating pattern is either 2 or 3 meats (Q129); 

once in a while' does not eat right kinds of food 
(Q127); no problem with food preparation/(Q117); 
Bilker food preparation done by self (Q115) 
'Or t could prepare own meals (Q116). 
69 lA Usual ^ting pattern is either 2 or 3 regular meats 

^ (Q129i); eat^ right kinds of food (Q126); and little 
problem with food preparation (Q117). 
11 thS Usual eating pattern is either 2 or 3 regular meals 

V (Q129); missing data on whether person eats Hght 
4cjDd3 of food (Q126); esid no problem with food 
^ preparation (Q117). 

125 * 2. Need Met, potentta) ProUem 

10 ' 2 J ^ Usual eating pattern is either 2 or 3 regular nfeals 

(Q12n>; eats right kinds of ITo^m (Q126); and big 

eroblem witl) food preparation (Q117), 
^sual eating pattern is either 2 or 3 regular meals 
- (Q129); Once in a whUe does uot eat right kinds of 
food (Q127); no problem with food preparation 
. (Ql 7); and cannot prepare own meab (Q116). 
7 ' 2*3 Usual eating pattern is either 2 or 3 regular meals 

'(Q12d); once in a while does not eat^rif^t kinds of 
^ food (Q127): and little problem or big problem wtth 
food preparatioa (Q117). 
47 ' ) 2A Usual eating pattern is 1 regular meal (Q129); 

V.' ' ' ^A*featfl|riCht kinds of food (Q126) * 

Or once inl| while does not eat right kinds of fS 



(Q127); A^problem or little problem with food 
prepamtioft (Q117); 

£^W|o^preparation done by self (Q116> 
Or could TOepare own meals (Q116)* 
^ 2.5^ Usual eaong pattern is cither 2 or'^ regular meals 

(Q129); lometimes does not eajt Hght kinds of 
^ ' food (QlfT); and no problem with food preparation 

y ^ mil). . ^ ; 

11 , 2.6 Usual eatink pattern is eithef'^2 or 3 regular meals^ 

(Q129); somSfcimes does not ekt right kinds of food 
(Q127); and little problem with food preparation 

(Qinx ? 
* 3 ^ 2.7 Usual eating pattern is either 2 or 3 regular meala 

(Q129]^ missing data on wither person eats right 
kinds of ^iSod (Q126); and U^e problem with food ^ 
, , preparation (Q117). ' . " ^ 

46 ' ^ 3. Uncertain Need Met* PotentEa) Problem ' ^ 

. 18 3J Usual eating; pattern is either 2 or 3 regular meals 

^ (Q129); oHen does not eat right kinds of food (Q127); , 
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^ ' and DO pKPblem oi tittie problem with food prepara- ' 

Uon (QllT). 

$ , 3.2 Usual eating pattern ]s either 2 ae ^ regular meals 

(Q129); sometimes or often does notWt right kimis 
^ of food (Q127); and big problem vr^ food prepara- 

tion (Q117). r 

3 3.3 Usual eating pattern ]s either 2 {>r 3 regular meals 

(Q129); misaing data on whether \i2eison eata tight 
kinds of food (Q12S); and big probkx^jrittt food 
preparation (Q117). 
17 3.4 Venal eating pattern is 1 regular meal (Q129);some- 

timea or often does m>t eat right kinds of food (Q127); 
and no problem or Httle problem with food prepara- 
tion (Q117), . 

3 3.5 Usual eating patterv ]s 0 regular meals (Q129); eats 

right kinds of food (Q12S); and no problem with 
food preparation (Q117). 
$ 4.^ Need Vnmet^Cnrrent Problem 

2 *^ 4.1 Usual eating pattern is 1 regular meal (Q129); some- 

times oroften does not eat right kinds of food (Q127); 
and big problem with food preparation (Q117). 

3 4^ Usuai eating pattern is 0 regular meals (Q129); often 

does not eat right kinds of food (Q127); and big 
problem with food preparation ^Q117X , 
31 ^ Otntlted Dne to Missing Data 

/ 
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Dificasdon ^ * 

stums: Could Uie group that you described as faaving.all tfadr needs 
currentty met and no^n>bl6m3 liave included a group of severely im* 
paired vmo are being talcen care of by faniity members? 
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Branch: Yes, we might have con^dered those severely impaired elders 
who are being taken care of by family members to have their needs 
currently met with no apparent problems, We did differentiate those 
categorized as need currently met with no apparent problem into three 
subgroups, \\) Those who were self-sufficient, (2) those who relied on 
a within household support%system (which includes the gTQup you 
, mention), and \Z) those who relied on a support system outside their 
households, 

Sfcanas: A;> I underatood the data, either the people were a lot healthier 
in Ma&^achu^ett.^ than are tho?^e in other national :,tudies that have 
been reported or >ou are using a difl^ent defii4tion of people in need. 

Branch: TJfiat observation introduces a poiqt I woald like to emphasize. 
This ^tudy in Massachusetts is concern^.'^jt^ the elders who have 
unmet needs. They are about 3 to 7 perceiit of tile population, anji these 
people definitely need mtensive health care and social support services, 
We should not Qeglect these^ people. The other studies you allude to 
have focused on a more inclusive concept, namely all the people with 
needs, regardless of whether the needs are being met or not, I would 
emphasize that we need to <um cent rate (Wjhe more restrictetjf group, 
those 3 to 7 [>ercentof the elders with unfrf?tneeds who require intensive 
service^, those elders who represent a manageable problem which can 
be'solved hy a correct apl>lication of existing resources. Those other 
elders with fnet needs, such as those who have needs and have found 
someone to help them dress or ti^^se who have needs and have^^a leg 
brace to help them walk following, a stroke, those elders quite likely 
do not want to be con^ulered as part of the elderly who need help from 
**the social service system, Combininf; those elders with met needs with 
those elders with unmet needs to >neld one group in need frequently 
serves to transform a manageable problem into an ^unmanageable one for 
the program planners. 

In genernh the suggestion that the elders in Massachusetts arc 
perhaps demo^aphicall> different from the national group is not sup- 
porte^l by the data* with the exception that the Massachusetts sample 
underrepresented non-Caucasian elders. 

Brebm; A point of clarification in term^ of this discussion. Research 
on disability wUhm the working age population may show that there 
js a {listmction between impairment and working disability wKere 
impairment Is the physical incapacity to perform and^disability is the 
social incapacity to perform certaii\ required functions. 

Part of It relates* then — given a medically definable impairment— 
to what the expectations of the indi\ndaal areand whalt the expectations' 
of the situation are< Someone who is incapable physically of doing much 
may not define himself as vlUabted because he ha<l no expectations of 
beingsable to do that much. This becomes crystal clear when you are 
dealing with the workmt; aj^e population Avhere there are many, man^ 
more people wlio nre physically impaired than defining themselves as 
being disabled, o , 
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Kovar: What happoDcd to the people who were interviewed the first 

time and act the secoad time? Appareatly-you lost oqc iq eight? . i 
* ' i ^ 

Branch: That Is nearly correct. One in cight-would be 12.5 percent not 
re interviewee I, whereas we actually had an 89 percent response rate for 
the eligible time 2 respondents. Here are tho numbers: All 1,625 elderly 
respondents from' time 1 were assumed eligible as time 2 respomleats, A 
total of 146 were siit^qiiently foiind/iheli^blc as noninstitutionatized 
elderly in Massachusetts at time 2 (lO:^ hW dieil during the interim, 26 
had entered the toni^tenn care Institutional system, and 17 had moved 
outi)f State). In total, 1,^17 personal interviews were conducted with 
the 1,479 eligible respondents, which is an 89 percent response rate- 

Kovar: In your statements on the functional disability and what has 
happened in the second point in time, it will mattJer considerably if those 
who are lost to follqwup are different from those rein tervie wed. That is 
the ortiy reason I was raising the point. Obviously those who have gone 
into long-term care facdities may not have an unmet need, but they 
have a need. 

Branch: Yes, but again, the number of people who went into long-tenn 
care facilities was too small for us to Oo anything with statistically at 
this time. We did collect information on them and they will not be lost. 

Kovar: Are you going to reinterviow again? 

Branch: I hope so. 

Sieget: In your calculations of the percentages indicating the 
probability of dying in 15 months— that is, before the next interview — 
\was age taken mto account or controlled for in some way orjustignoredV 

Jranch: Age wa^ a statistically significant discriminator at that first 
l^vel of analysis, but hot at the second leveL That^is, age categQrize^d 
ito 5-year iijtervals did not account for 1 percent of R-squared in 
,tae regression analy^;is. Recall that we only had 103 ca:>es distributed 
over five categories. The fact tljat age did not reduce R-squared by 1 
percent can be an artifact of &h insufScient sample size. 
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Self -'Assessing of Physical Function: 
White and Black Elderly in the United States^ 




Ethel Shs9AS» Ph, 

Department of Sociolo^ 
duTerstty of Illinois 
Chicago Cirde.Campos 
Chicago, IL 60680 

In 1972 the Adult Development and Aging BraneB*^ the National 
Institute, of Child Health and Human Development held a conference 
on the epidemiology of aging. The aim of that conference was to'stimu* 
late the usd of epidemiologic methods in the^itudy of aging itself. As 
Adrian Ostfeld H) pointed pijt in his introduction to ^e conference 
papers, aging was not a disease. lake disease, however, aging could be 
* operationally defined, and like disease, aging follows different natural 
histories in different populations and in different settings* Ostfeld 
noted that in studying aging using epidemiologiounethods one could 
concentrates^n either the correlates or the determkiants of the aging 
process. t - - \ 

The present paper addresses itself to certain of the correlates of 
aging in two populations: white and black Americans^ aged 65 and 
over, living] outside of institutions. As is well known^the life expee* 
tancy of white women, the longest^lived group, was 76.6 years com- 
pared to a nfe expectancy of 71.2 yoars for women of black and other 
races. For men> the comparable figures were 68.9 years for whites and 
62.9 years for blacks 'and c^her races. For survivors who reach the 
age of 65, however, these differences m life expectancy between the 
races have almost vanished. Xafe expectancy at age 65 \vas 13.4 years 
for white men and 13.4 years lor men of black and other races; 17.6 
years for white women and 16.7 years for wom^of black and other 
races. By age 75, bjack sUhdvors, ^n the average, could expect to 
outlive their white contemporaries S). • 

Although life expect&ni^ of persons of black and other races and 
of wHites at ages over 65 is roughly comparable, it caimot be assumed 
^ that th e physical capacity of these two groujps is also comparable. Are 
"^the two groups alike ijiF their physical mobility, in their capacity for 
-self-caci^nd in their reports of illness? Some ans^v ers to these questions 
are given in this paper. Findings are reported in four general areas. 
These are: 

1. The differences in physical' mobility between white and black 
Americans.' ^ 



* The 1975 survey of the ^pported by the A^dminiatratton ^ AgiBgr 

grant number 90-A-369, and the Sodai Security Administration, grant number 
10"P-$7S23. Gtoriti Heinemann had major responsibility fi^r the prepara^^oi? of the 
tabular data. 
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2, The capacity for self-care of these two populations as measured 
by their self-reports of activities, 

3, The relatioridhlp betweeti^the capacity for^elf-care and reports 
of illness requiring much a day in bed, and betwei^n capacity 
for self-care and the use of physicians, 

4* The i^lation:5)iLp bet\\een the capacity for s>elf'Care and increasing 
age, ^ ' . ' 

Methods . 

The data were urawn from a 1975 nationwide probability sample 
study of the nonin^titutionalized population aged 65 ^d over. The 
sample u&ed In thU surrey is? ^ designed that every eligible person, in 
thib inatance^ every person aged 65 and over not residing in an institu- 
tion, has a predetermined chance of being located and interviewed, 

'Bfc injure that black elderly would be represented in the sample 
in tWfir proper proportion to the total population, the ^anipj^ng^esign 
catl^ for an over-^ampl^ of blacks^ In the final analysis^ch case in 
the Aijiple was \^eighted by it> location. The age and &ex characteristics 
of tt^jbample population agree almobt exactly with the characteristics 
of both the white anJi black aged populations as" reported in the 1970 
Census* although there U some blight underrepresentation of older 
black men in the sample. Findings from th^ sample, however^ may be 
generalized \xitlt conlldence to the total elderly population of hoth 
races living outride cff institutions.. 

About 5 percei^t of thB itfhite elderly and 3 percent* of the black 
elderly were reported ^as residents in institutions in the 1970 Census W)T 
The ^proportion of the elderly living in iostitutions se€ms not to have 
risen between 197tf and 1975, Vsidg data from the Current Population 
Report^ Siegel says, ."Slightly less than 5 percent pf the population 
65 and over reside^ in institutions in 1975" (5), 

Findings . 

Mobility of the aged^— TablellI-28 shows the results of a study of the 
physical mobility of the American aged in 1975. In the total Inter- 
view! ed ^a'mple, 14 percent of the aged \i ere classified as being restricted 
in pt^ysical mobility, i,e, bedfast, housebound and^able to.go outdoors 
only with difficulty, ^ ' ^ 

In 1972, (fys National Center for'Healtli Statbtics, using somewBat 
^^different questions, reported thajt about 17 percent of the noninsti- 
tutionalized elderly had some limitafion of their mobility due to a 
chronic condition. In the Xational CiMiter analysis, 3 of every 10 of these 
persons, about 5 percent of all elderly^ were descpbe<f as having limits 
tions sufficiently severe to keep them confined to the house* The 
remainder^ alUiough able to leave the house^ needed the as^btance of 
another person or had to ^use help Such .as a wheelchair * In the 
present 1975 survey^ however, persons confined t^ a wheelchair, who 
were not totally bedfast^ were classified as housebound. About 7 percent^^ 
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Table JOr^ . , - 

Fbysi<^ mobiHfy of the nonmstUutionfil population aged 65 and over by sex and race : 1975 (percentage distributton) 



Pbgred of mobility 



It Whites 



Men 



Women 



An 



Men 



Blacks 



Women 



All 



Total > 



Men Womon 



All 



Sample located:' 

Bedfast ^ 3 3 \3 "6 3 4 2 3 3 

Housebound ^. 6 '3 7 6 10 8 6 S 7 

Aiobulatory , 91 89 90 89 37 88 92 89 90 

^otol-.V 100 100 100 100 100 100 100 100 100 

N (weighted) (2,458) (3,573) (0,039)* (213) (325) (545)* (3,070) (4,484) (7,660)* 

Satople interviewed; 

Bedfast J 2 2 2.y_^l 1 "2 2 2 

HouseboOnd 4 ^ 6"1 7 5 3 6 5 

Ambulatory,_, 95 * 91 93 97.- 92 94 95 91 93 

Can go outdoors witb 

difficulty 4-^3 6'5 ;7 12 4 8 7 

Can go outdoors with- * , 

out dimcuitx- . 91 84 86 02 7$ 81 91 83 86 

Total 1 100 100 ^ 100 lOO 100 100 IQO 100" 1 00 

' s *~~ 

N (weighted) (2,127) (?, 140) (5,267) (177) (286) (463) (2,314) (3^441) f^f5,765) 

■* ^ * 

^ Thft total ccttmm iDclttdc* P<noii» of fKM ott^ 

* Tba peic«ot«c« or b«da«t nQ)0Dd^iit9 b Used OQ tiU Zxd^t 
tlew«O^Tb« ^c^^tagfts of boottbotutd^od iiQbt^ 

dftt« on nanns^ndtnt9 «ecut«d by tiilQl«tii«irti9, 

* Tnclodet wbefa #a I9 iMt kjimi: whlt«f; $ wekElit«4 c^, ttUdJi^ 1 w«lctatcd'cu«; and totil* imUU^ bbdu »ad ttakoown noes) 109 w«]<bt«d c^. 
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of ttll perboiLa interriewetl ia the preaMt aurvey ha^l mobility limitations 
ao i>evere that they were clarified as either bedfast or housebound. 

Theae reports pf hmitation^ of phyaical mobility among ihe elderly 
population of the United States ^ a whole obscure the restrictions on 
ph}aical mobility reported by the black aged, ' particularly black 
women. Eighteen percent of all blacks compared with 13 ^percent of 
all white;s were reatricted in their physical mobility. Among black 
women, S5 perce^jt were reatrjycted in their physical mobility, i.e., one 
of e\erj four aged black women were either bedfast, housebound, or 
able to go outdoors only with difficulty* 

Capacity for self care*— An index acore to measure the functional 
capacity of black and white American^ is used in tables 111-29, III-30, 
and III-3I. This index diffeti* from^the measure of sociobiological 
functioning developed by Sidney Katz and his associates, the well* 
knc|vm index of ADL, which is primarily concerned with assessments of 
deficita in fi^nctioh antong aick people (6). Inateail, the index focuses on 
what may be called ' degree of fitnesi,** to derive some measure of the 
abilit} of the aged pen^on to perform those talks which make him inde- 
pendent of others for personal care (7). The^scores are based on the 
old person'a answer to &ix questions. (1) Can he go out-of-doors? (2) 
Can he walk up and down stairs? (3) Can he get about the house? 

Can he wai^h and bathe himself? .(5) Can he dress himself and put 
on|^oes? And finally t6) Can he cutJili, own toenails? Each respondent 
i& a^ked whether he can do each of th^ae taslL> withojut difficulty and 
without a>i>i:>tance, with some difficulty, but still without the help of 
another person, and finally, with difficulty and only with the help of 
another person. The;se questions on the ph>"sical functioning of the 
aged deaigned to measure capacity fpr self-care have been used in na- 
tional studies of the elderly in, Belgium, Britain, Denmark, Israel, 
Poland, and Yugoslavia as well as in the United States and their valid- 
ity and rehabdUy are well-established {S, 0)~ Scores for functional ca- 
pacity may range from zero or no reported limitations, to eeven or 
more. The higher the index the greater the incapacity. 

While only 12 percent of all aged Americans have scores of three 
gr more, which indicate ^^ome major limitations in their capacity for' 
*telf<are, when thisygrosjS total is analyzed by race, 11 percent of whites 
have scores of three or more compared to 21 percent of blacks. Women/ 
*^^e^pectlve of race, are more likely than men to be restricted iij their 
tap&cUy for .^elf-care. Again, bUck ^omcn are the most likely of all 
persons to report limitationa on their capacity for self-care* One in 
every four of the^e women havfe scores as high as three or more (See 
tabl^ III-29). * ] . , 1 

Table III-30 gives^lhe proportion of the elderly of each race 
who reptfrt that they have difficulty with or are unable to perform the 
vantfti^ p1iy>ical ta^k«> that make up the index of functi^onal capacity. 
Ft^m thi^t^ble it i> obvioa^that among the^e*ta.sks,-t^\o are es^pecially 
difficult for the Amenran aged. The^cf are ''walking stales" and "cut- 
ting to^naiU/* ^gain* the tlifference> between white and tlack elderly 



Capacity fol'SQlf-KrarOr nonmstitutionat population aged' ^ (perceotage d^tnbution> 



Index Score 



Whites 



Blacks 



Total 



Men 


Wotnen 


A IT 

AU 


Men 


Women 


All 

^ All 


Men 


Women 


AU' 


74 


65 


^ 6^ 


50 


34 


44 


73 


62 


67 


18' 


ai 


20 


2^ ' 


38 


35 


19 


23 


21 




6 


6 


7 


10 


9 


5 


7 


6 


2 


5 


4 


5 


11 




2 


6 


4 




2 


I 


<*) 


7 


4 


C). 


S 


2 


too 


100 


? too 


100 


100 


100 


100 


100 


100 


- f2r089) 




(5, 160) 


(175) 


(283) 


^* (458) , 


(2,274) 


(3, 366) 


(5, 640) 



0, 

I to 2 

^ to^4' 

5to*flL,r„_- 
7 or raorc'«-l_ 
Total-- 
N (nrelgbted). 



* TIm total cottunu It)dttd«d'p«rsons «l r«c«j ocber tbai^ vhlt« ftnd black <U fr«l«bt«d cas«4>; aod U w«iEbt«d cases 7b«r« roc« ts not koovrn* 
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are apparent. T\Mce a» many blacks as whiUs have problems in M'alking 
itaiT5^t and almost twice many blacks as whites have problems in 
cutting their toenaiU. AImo^^t one in eVeiy.foijr whiter artd two in every 
four blacks find !:»tairs a problem^ one in eVeiy five«\vhite's and one m 
every three blacks ha» problems with his toenails. The other items in 
this index, getting about the house, u'a>hjng and bathing, dressing and 
puttmg on hhoes, are less difficult (or'older Americans, but in every 
instance twice a* many black:? as \\hite> report that they have difficulty 
in performing these common tasks. It should jierhaps be note4 that, as 
mdicatcd by the reported problem with toenaiPcutting/ probleros of 
foot cai^ are mentioned so often by old people that it ia difficult to 
understand ho\v Jbroad-spectnjm podiatry services coDtmue to be . 
excluded from coverage under health insurance for the aged. 

There is a clear and expectedrrelationshtp between index scores 
of functional capacity and old peoples' reports that, they have spent at 
least one day* m bed becaase of illnc'ss during the past year, ^hd that 
they have recently .-.een a docton/Table 111-31 shows these relationships 
for all elderly and for .whites Bfii blacks separately. One of every four ^ 
old people in the United States reported that they had spent at le astr — 
a day in bed because of illness during the year before they were inter- \ 
viewed. Those pft^on^ \\ho:?e incapacity 'scores were three or more, 
ho^ ever, u ere tu ice likely to have spent time ja bed as, persons with 
lower index scores, Agaip^, the difference between the two racial groups - ^ 
IS apparent. Blacks uero almost twice as likely. as whites to rej)6rt some 
time in bed becau>c of illne>s. For all older people, higher index scores 
wcr^ a^soclated u ith greater recent use of ])hysic[ans. Blacks were more 
likely than whites to report a recent doctor visit. About 4 of every 10 
blacks compared to 3 of evaiy 10 w hites reported such a visit. 
Increasing age and capacity for self-care*— As sho^ro in table 111-32, " 
capacity for self-car<* wa.-. found to decline wTth th<ragie^of the sampler 
cohort. At ages 65 to 69, only one person in 14 had an index score^of 
three or more, Atnong those age 80 and over,Tiowever, one "person in 
four haiJ an index sc6re of three y the capacity ^scale. Blacks 

^tart out at ages 65 to 69 with mghcr index scores than wl^ites and- 
these higher >cprei^ fonblacks continue fol:* each age group. However, the 
older the colilfl-ts of blacks and whitt^?, the less the (liffercnces in ca* » 
parity ^core^ between them. For a^c^ 65-10 69, blacks arc three times afr 
likely as .whites to have high scores; for ages 80 ftnctovei;, only IK times 
as hkcly. Tbc dcchne in the difTerenccs in high scbres between blacks 
and whites for atlvar^^d age cohorts cafi be correlated with* the decline 
m the differences m life expectancy between the tvVo races as survivors 
age! One may ^peculate that, were valid rcporlf^ available for pebons 
aged 90 and ovJ!^r, blacks would 'have 'the same or better reports of 
phyfiical function than their white contemporaries. 

Table, 111-33 shows the .proportion of persons of different ages" 
reporting difficulty with eacfi^f the items that make up the index of 
capacity, ^e V^portion of persons who report they have flMRcidty \ 
with ft apeciii^ task increases with age for both whites an^r blacks At 



Table JSt^O. ' 

Percentage of persona ageU 65 end over reporting diffi<^ty with commoa physical tasks by sex aad race: 1975 ' 



Task 



Percent with difficulty 



Blacks 



Men 



Women 



Air 



Men 



Women 



AU 



Men ' Women 



AJl 



Walking stajj» _ ^ 16 26 22 32 51' 44 / 18 

Getting about the^ house. 3 9 5 6 18 ^3 ' 3 

WaaMntR bathing. , 4 10^ 7 ^7 \ t8 . 14 4 

Dressing^ putttng on ahoea.,,.. ^ ^ 8 '* 7 6 ^ 20 ^ ' 15 \ 6 

Cutting toenails , 1? 22 - 20 *^21* 44 , 36 17 

N (weighted) (2,089) i^m) (5,160) (174) ' (284) (458)^ (2,273) 

r .. _ 



' 28 

d 

10 

d 

24 

(3, 367) 



24 
7 
8 
8, 
*21 
(5,640) 




Table ni-3L ^ 

Illness and use of doctoi^, persons aged 65 and over by ci^acity scores and race; 1975 > 

Whit€3 ' Blacks 

Ulnesa, use of doctors ^ . — 

0 to 2 3+ AIL 0 to 2 3+ AIL 0 to 2 

Ferceot iU iabcd in past year. 22 47 24 ^3 64 .40 22 

N(weigbtcd). (4,576) (58$) '(5,160) (358) <99) (458) (4,956) 

Percent wLio aaw doctor with- ' ^ 

Inpastmonth ♦ 30 47 -32 38 / 60 43 30 

N(Wghted) (4,568) (582) (^150)' (556) , ^1&9) (456) (4,946) 

\ 

— — ^ f 1 ~ 

4 ^TlwtoUlJ la tfa«sa<oliiiniuloc^il4«dfttce« Other tlmwbltoaiulbl^ 



AU* 



3+ 



AH 



50 
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Capacity for self-^arei by age, sox, and race^ noninstitutional population aged 66 and over. 1975 * (Petxumtage 
distribution) 



Degree of mobility 
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Blacks 



>Men 
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All 



Men 
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All 



Mea 
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All 



efl to 69: 
, Oto2. 
3 pbiB^ 



Total 
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3 plus , 



^ Total , 
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Table UI-33, . 

Percentage of persions aged 65 and over reporting difficulty with com- 
mon physical tasks by age, sex^ and race: 1975 * 



Age and task 



Wljites 



Percent reporting difficulty » 



Bl&cks 



Men 


Women 


All 


Men 


Women 




15 


15 


15 


27 


44 




A 


4- 




3 


13 , 


9 


4 


6 


^ 5 


5 




10 


4 
11 

(804) 


5*^ 
10 

(1. 107) 


5 
10 

(1,911) 


(7-3) 


21 
AO 

.(113) 


J& 
30 
(186) 


15 


. 23^ 


19 


•> 

(•) 


52 


42 


\ 


7 

J 


4 


{•) 


15 


10 


3 


7 


* 

5 


(•) 


12 


8 


3 
19 
(6151 


6 / 
20 
(848) 


5 

to 

(1. 463) 


{•) 
■ (•) - 
♦47) 


10 

37 

(68) 


8 
28 
(115) 


14 


34 


/ 25 


(•) 


58 1 


50 


2 


10 




(•) 


26 


19 


. 4 


. 12 


8 


(*) 


24 


19 


6 
20' 
(370) 


10 

27^ 
(533) 


8 * 
24 
(012) 


(•) 

(28) 


22f 
' 48 
(51) 


17 
41 

(79) 

if 


26 


■ 46 


39 * 




60 


58 


. 5 


' }7 


13 


(*) 


25 , 


ID 


7 


- 18 


14 


(•) 


. 29 


26 


14 

25 
(291) 


16 

(^83i 


16 
37 
(874) . 


(•) ' 
(•) 
(27) 


28 
58 
(51) 


23 
54 
(78) 



65 to 69: 
Walking stairs.... 
Getting about 

the^house 

Washing and 

bathing 

Dre«singj putting 

on shoes 

Cntting toenails.. 

N (weighted) 

70 to 74: 

Walking stairs 

Getting aboht 

the house 

Washing and 

' bathing 

Dressing, putting 

on shoes 

Cutting toeoiuls-- 

N (weighted) 

75 to 79: 

W^alking stairs 

Getting about 

the house..* 

Washing and 

bathing 

Dressing; putting 

on shoes 

<?litting. toenails.. 

N (weighted) 

80 phis: 

Walking stairs 

Getting about - 

the house 

Washing and 

bathiog.^ 

■ Dressing, putting 

fen shoeffl 

Cutting toenails. > 
N (iveighted) 



* £xtLttd«»twlbfl> persons^ «xclttdancvaoibef than white nnd bi«clc ai wti«hMcAs^j,uHli4trelgbt«l 
T BM«a i^ipaied t^* th« basUof tba ntimber of elJVl ;«apondents whoarisvEred Mctt of tbese vmesilons^ 

. > PcTC«ntHe»i»]« computed wbcrabis«i3lcsi iW CO. « ^ * 
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least 1' of every 10 whites and 2 of ew&^ 10 blacks aged 80 and over 
has probfems gating abou^^he house; vashipg and bathing, and dress*, 
ing and puiting on shoes* The more common c^mplain^ — problems 
with stairs^ problemd with cutting toenails — are reported by 4 of every 
10 whites and $ to 6'of eveiy 10 Blacks in this age groi}p. ^ ^ 

Table 111-34 giv^e the relationship between the a^i^e of older [People 
acrd their reports that they h^ve spent at least { -dfiy in bed because^ of 
illness during the past year, and^ their 'reports of their yjsits to doctors. 
,In iiiterpretib^ this table, itShould bd recalled th&t the most physically 
deteriorated and frail ^Id people^ Visually aged 80 pWs, are likely to be 
ixLstitutionahzed'^nd thus excluded from t^is study. It is perhaps for 
this teason thai tjier^ is no marked Ipcrease with age lin the proportion ; 
.df.persons who^ said th^t they had spent at least a day in bed because 
of iltoess during the pi;evii>u^ y^a5.*$imaarljr, amofig whites there js no 
inaii^ed, increase with age of those wKo said they lyii^wi a docton 
dufing thf»"m<(dS:h before tKciT interview-. Blacks are ll^ likely to^bef 
^ institution^zed than wliites: The reports for Blacks show the expected. 
iricrefiSe with age in the pnjpojtion who haye seen a doctor during the 
pas^ month. ^omeO, whether white' or blaQfc, are more likely than men 
* \p report that they hai?^ seen a doctor. Once^agaiHt black wonten are . 
irtorejikely than white womtn to be.ill and mpre likely thta whites to 
.# report that t^y JiaTce seen a physician. . • ^ 

, . - -\ ' ' • , 

Saminary And Future Research ; ^ * 

The fmdihg^ from a national sunrey of older Americans show that blacky 
Amei^cans ate more restricted than ^hi^ in physical^obilityi that" 
black Ameriean^ are less.^ble than whites lo care for their physical 
needs; that blacks are moi;^iikely than whites to have iilh^es which 
*' thm inh9d;and that blacks are moi^ Tikely than whites-to repoi:t ' 

recent coi]it^ct^ with a doctor Black women appear to be the most in- 
capacitate^' ^up iji the nohinstitutionalized aged population^ thos^ 
most likely to be restricted inmobillty and those most in need of help in 
* the activities T^iated to s^f-tai]^. ^ - ^ 

""With advanc^^ in age, the physica^'dtff^ences |)etween black and 
' white cohorts appear to becoine less^^but at least 1 of every 'lO whites : 
, ^ * and 2 of evetjr 10 blac^ks in the group ofer 80 has problems in getting 
ab'o^t th^house^ washing and I}a1;hing^ and dressing ancl putting on shoesr 
The data^n Ithis rciport^point to at least two jmpor^t arep for 
' both r$<;ear€h and policy consideration. The first ts^ What can be done 
to improy6" tjie physical fanct^ning of ofder Americ£n&?^About'On«' 
fifth of tfo population over 65 is now over 80 (4.5 milTion persons). By ^ 
the year 2000, it "is expected that tijiosO'9ver50 wjl total 6 qilllion per-' 
<tOAfi.. If there is no ixi^]Ov changejp.the capacity for ^elf-care among this 
^eeinM^ of the ag^d during the next two decades, the depianci^ forliome 
help^pEUi^ home health aids tQ assist the oW-eighties in the activities 
; ^ of dimy'living wHl be ^normous* 

, These demands for help will be filrther increased by changes irf 

fumUy structure and ^iz^ and by thfe increased labor force participation ^ 

tKLL ■■ : : . : • . » 
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Table ni-34. ' ^ 

Iline^ and ttse of doctors, persons aged 6f and over, by age, sex, and race: 1975 ^ 



05-49 70-74 7^79 ^ 



Wam«n 



,65-® 70-74 75-70 80+ 



AH 



fl5-69 7fin79 W- 



AU 



Percent iU in J>v<t In past yean 
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Bl«ck$^l ^ * 

N (ir«Ubted) 
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of women who to thb ^tage have acted a;? unpaul family helpers in the 
care of the ekierlj' {lO). There ls an obvious neetl to decrease the in- 
cidence and s^everity of disabling con^iitlons among the aged. All possi- 
ble means of education, prevention and treatment should be explored 
in an effort to achieve these goals (II). 

Another finding of this research ha^ more immediate applications. 
It is apparent that reports of the health status of the elderly which 
group alL Anierican^ together obscure the spt^cial health problems of 
minority groups, blacks anlj probably cithers. It is obvious that th« 
health i>robIems of blacks amt whites differ, but what then of aged 
Americans of other ethnjc groups within the American ^cene? We need 
to disaggregate ^^ummarj data in onler to know more about the health 
situation of _^pecial minority groups among the aged, and more about 
the health statu?.' of older American^ of different ethnic backgrounds and 
cultures* By QOi^paring the^e groups^, we cai^ learn tthith differences in 
physical functioning *r? old age appear to be^the result of different na- 
,tionality and cultural backgrounds and which appear to be primarily 
a£e-related, ^ 
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Discussion 

^deltnao: With regard to your functional index, Dr. Shanas, how can, 
you make distinctions between actual functional loss an*i other param- 
eteiS such as lack of desire for self-care^ desire for interaction with 
other people, or practices of the physicians that they choose? 

Sbanaa: There are a series of questions in the index which serve to 
define the categories. In'the case of the bedfast^ thejr absolutely do not 
get out of bed. .Whether this is because they do not want to get out'of 
bed or it i^ too cold or for some other reason, I cannot say. In the case of 
the housebound, the respondent has to have been ja the house for at 
least 6 weeks. There are a series of questions about that. These questions 
have been u^^ed in national studies ihrbughoui the world, and appar- 
ently, the*y do discriminate for gross categories. People behave quite 
differently if they are bedfast or housebound! If anyone does not want 
to do 5iomething and says -he cannot do it^ then effectively he cannot 
. do it. ^ , 

Groenberg: I think there are tl^ree different questions involved in that 
problem. One is^ does the person do it^ the second is^ can he; the third 
is^ what does he ?iay? I do not think you can actually separate the results 
of your questions in describing who can get out of bed aijd who cannot. 
Our center interviewed some elderly and they say^ "I ai^ bedbound or 
■housebountl/' and when asked why^ they say "the doctor told me" 
Actually^ in a questionnaire, I do not think there is any way of dis- 
tinguishing the sensation of being hojisebound from being really house- 
bound. Also, you do not know what they did last week, last months or 
last year. ' 

Shanas; I first started to use some of these interviews as f^r back aS 
1956 when we interviewed a national sample of older people and a 
national sample of persons other than spouses who were taking care 
of them. Thi^ Avas a validation study. When people^ay they absolutely 
cannot do something, a number of them say that no one helps ancT that 
they do it themselyes. 

I would not say that^ for any one persqn, this Index is predictive, 
but for gross categories, it works very well. This group might be inter- 
ested in something that Sidney Katz and I are considering Jointly. 
Dr. Katz, together with Austin Chinn and others, did the original work 
on the dev<^lopnient of an index of the activities of daily living. He has 
had some demonstration 5»tudies in Michigan where he is trying to figure 
out different packages for use among people who need home care or 
are .getting home care. 
f We are trying to work out a mini-index of activities of daily living 
that will compare with my data and use his findings to make national 
projections on ours^Iata. His research is interesting and informative. 
We hope to u^e this national study to make some national cost predic- 
tionfe for various serviee paektges. 

firanch: What were your sample sizes for each category? 
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Shanas; Wo used a complicated weighting schom^'in which we had 
fiifferent sampling ratios for census tracts, (iepending on their pcoportion ^ 
of blflcks We al^io used a weightlnft scheme for individual households. 
In the end, the unweighted sample included alnftost 500 blacks and 
about 1,600 whites, for a' total population of 2,100 interviewed. The 
weighted population was 5,74iJ. This is one of the largest samples of 
older blacks available for {liis kind of analysis. 

Branch; The screening task must have been tremendous. 

Shanas; Ye.s, the screening task was. Although I do not have the ma- 
terial here^ I believe we screened about 12^000 households. 

Branch: Looking at table 111-29, I do not see how your index seore is / 
indicated You said that the 12 percent of the elderly with index scores 
of ^ or more were a target group. Have many of these people perhaps 
solve<l their problem? As long as they have solved it, they don t have an 
unmet neetf. There are times When it appears that the elderly have 
more problems than they actually do. I think this is part of the point I 
was trying to make with some of my data. 

Sbajias: If you recall, persons who could only perform the tasks with 
difficulty and only with the help of another person were scored higher. 
I think some persons have solved their problems. When you ask them 
who helps with this task that they cannot dq at all, it turns out that 
the individual does it for himself. But many of th^m have not solved 
this. What we are trying to do, and I know what yod are trying to do in 
Massachusetts^ is to ^ro in on the individuals In the target group. 

Branch; I found one other interesting thing by asking a followup 
que<;tioTl If a person was receiving help from another person^ we asked 
if he or she was getting enough help. We fo^nd that about half of the 
people who were recej^fing help said that they needed even more than 
they were getting. In most other studies^ if a person is receiving help, 
he or *?he is automatically categorized in the group of having solved 
his or her problems. I 

Gruenberg; I would like tp ask whether you would agree that when you 
<;tart a <;tudy like this, y(Ju want to find a target population of these 
servfres'* At other times, you are interpreting your data about the fre- 
quetry of these phenomena in blacks and whites* ^If you really want 
io lonow about frequency phenomena, you should noJt exclude the 
instilutionalized population. \ 

You should go about this study somewhat diflejrently, if you want 
JO gj?t your target population. It seems to me that if you focus on 
vmmet needs; you have to focus on the data gatHeriqg point at the 
sampling point. Yon did not take institutionalized populations^ pre- 
sumably, because you are trying to find unmet need4 in the community. 
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Graeoberg: Yout dala, i^ihowed a m>ich higher pr^valeQce of need among 
' blacks/ Perhaps blacks have moire, problems whites outside ^he 
mstttutioQ, Maybe tlie difference j^as made.iip by the^proportion'of 
blacks ahd white&it^ you^tudy. . ' . ^ t ' 

Shanad: Not really. The differences are not so vast. . ^ 

'Gmenberg; Yei?, but ^he problems are muicl\ more s»evere in nursing 
homes/ * ^ - ' ' ^ ^ 

4k^s: No, not necessarily. * , ' ^ 

Brebmi WhSsn yoi\ are doijig a ^iady with a =^mall sample, you ciin talk 
about tho!^e!ufro are in an institution ami those who ar^outside .the 
institution^, WTien you are doing a^mttjor nationwide survey, the sam-* 
pling problems arc ^o enormou::i m tiying to coordinate an institu-*' 
tionalized and a nbfuiutltutionallzed population that they are tradi- 
tionally jione inHwo different studies, 

Shanas: We needf the National Center for Health Statistics to dj^ the 
' institutional study. ^ ^ 

Costa: Dr Shantis, you talked about the Cornell medical index yielding 
some inforpiation on functional bealth statu*/ Would it be more'ac- 
curate to that your, measure and Dr/Branch'::) measure should be* 
terHed self-reported capacity as opposed to functional capacity? 

Sblmas: I caU ii functional capacit}^ 

Costa: The distinction X am trying to get at is self-reported capacity 
rather than actual, measurable function. , 

Korar: I want to re&pond taDr. Grueaberg^'s question. He is right that 
we'haveLto look for coipparability in data collection in that* we survey 
and interview the noQlIl:^titutio|lal^zed populatioa using a different set 
.of procedures aQ4 questionnaires than we use for the institutionalized 
population. There is no argum^tVbout.that. 

Hovtever^ the problem of lacking comparable data for the entire 
target population Ugrea^Eer than that. The National Center for Health 
Statistics does Hot colIett'Uata in any long-term institutions, except in 
the nursing tomes. There are elderly people in other long-term institu- 
tions, State and county mentat hospitals, VA hospttalsr^homes for the 
retarded, and homes for the aged and we have^flrery little information 
about their needs for care. 

One of the nroblems is the Tack of a good sampling frame. Another 
problem which j|^u may not be aware of is that even though we do 
surveys in the community population and in the nursing homes, we do 
not have permission to actually interview the residents of the homes. 
Therefore, reporting In the community ls» primarily self-reporting or 
family reporting, tn the nursing homes, it is an administrator, a nurse, 
or someone else reporting on the resident. So that is another data 
problem. It makes It extrenflftly difficult even whdh we Want to put the 
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segmenJts together. Wej^on't know \\ hether \\ e nve- getting the ^ame 
kind of information. . C 

Technically, it is po^ble to collect comparable data. Adminis- 
trativelyi it is difficult. But you areVight, Dr Gruenberg. However, I 
dp not think the difference in the proportion of black and white elderly 
people ^ho are in institution^ would change Dr. Shanos* conclusions. 
Including the in^titutionai^zed population might affect th^ magnitude 
of the differences; I don*t thiiik they would be eliminated. 

Closing Remarks by Chairperson Judith Cohen» Ph, D.^ * 

I thin^i^tbil L-H is only in I'eseych like this, which combines levels of 
analyMs, thdt we^n begin to understand how responsfes* to the environ- 
mental circumUancte described tit together I was i5ome\^hat surprised 
by ^ome of Dr. Kasl * findings that, in fuct, things did not necessarily fit 
together in the same people or the expected pattern. For example, 
ho'^pitatizatioTL experience was not nece^sfiTily associated \^ith reporting 
of negative psychological outcomes. As long a;> uelook at these outcomes 
one at a time, we may have no problem statistically, but we may not 
have much insight either. 

Another theme of importance for further research might be illus- 
trated by an alternative InterpretBCtion^of your findings on the inter- 
viewer's as>,ex^ment of huw people were doing, What ^e are really trying 
to understand is a proce&a of adaptation. We are much better at identi- 
fying impingements that we think requirfc^^aptgtion. than we are 
mea<vuriiig or understanding the procesvwcoplng with them* I just 
\iondef if the interviewer was seeing (hings about coping that the 
subject could not necessarily express accurately. I do not know, it is a 
gue^^s, no more than that. But I.tl^ink that ^ide of the process remains 
to be developed ^and the descriptive measures worked on much more 
'*than we have up to nmv. 
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Demogrraphic Trends and Health - 
Care Implications ^ 

Opemng Remarks by Chairperson Don C.Gibson, D^VJVt, VLPM, 

In this session, discission Tvill center around an information base for 
the application of epidemiologic methods. This base includes the ex- 
pected demographic changes of the aging pqjulation^ their need for and 
utilisjation of health care and the financing of this health care. 
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R^nt and Prospective Demographic Trends for the 
Efderly Population and Some Implications for Health 
Care 

Jacob's. Siegel* 



Although the aging proce^^s goes on steajily throughout life, the term 
i*^ commonly employ^tl to refer to the changes in later life, following 
the reproductive nge period. Aging proceeds at different rates for 
difltrent individuals i[ w(> define it in physiological or functional terms 
rather than nierely chronological terms. For som?, the signs of physio- 
logical deterioration or the ability not to function independently come 
earlier than forothers, but they inevitably appear for all as time passes, v 
Demographic ally ^ ffowever, aging is defined essentially in terms of 
chronological age, on the^ assumption that for large populations the 
aging process, ftmctional age^ and phy&iological age follow chronological 
age closely. 

For convenience aad simplicity, in the presen(^ discussion of the 
demography of aging, the age range 65 and over as a whole is employed 
as the prinripa) basi-s for identifying and de^^cribing^ the elderly popula- 
tion (/). It i^i importtgit to note, however, that the older' population is 
not a demographic ally homogeneous group. Although there is the same , 
chronological ^^distance'' between ages 65 and 85 as there is between 
45 and 65, the demographic ''distance" ib quite different If we compare 
the population 80 and over with the population 60 to 69, for example, 
•we find nniny sharp differences with respect to such characteristics as 
health, Imng -arrangements, marital status, wpri: status, income, edu- 
cation, kinship support, and use of leisure time. 



The age group 65 and over is expected approximately to Rouble in ' 
size between 1976 and 2020, moving from 23 million m 1976 to 3^ 
million in 2000 to 45 million in 2020 (table (B). In this period, all 

age segments of ^^he elderly population T^ire expected to grow rapldlj, 
particularly the extreme aged. Weshould have about 17 million persons 
75 and over and about 5 million 85 and over in the year 2020. The 
accuracy of projections of population numbers for the older age groups 
is dependent largely on the accuracy of the projections of mortality, 
particularly at the older ages; the projections of population numbers 
do not depend unon future projections of births. This suggests that we 
can have a fair <jtgree of confidence in the general level of the popula- 
tion and the growh rates shown, 

♦The' views expressed in this paper do not iifiCes&arily reflect the position of 
the V.S^ BtxT^m of tbe Census. 
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Table IV-L . ^ x 

Total population in the older agcii and decennial increases: 1950 to 2040 

tt*flM, tfitlbr (iplanftlionoi series I. U,onUni.> 

60 yeara aiid av<r ' 65 y«ars and ov<t ' TO ycai^ and OT«r TJ^ >-«ars and ov«r S^-yoiars aiul over 



li3TlMATE3 



1980, .. 
1990. 

2O0O. -U.. 

aoio_.^... 

mo. .... 

S030„.... 

ao40 



f HO/ECTIOMSi 



^--(11)- 
l (I). 



[ncreasA in 



liicrvtas^tii 
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NunLb^r Ajiiuunt 


I'crctnt 


Number 


AinouiUh I'criKia 
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^ No^ app1icab$«, , 
■ Bjs^datfrol projections Is iuty 1. 1U76. 

SOUK«, US, Bu»auorth&Cmu9,"Cun«nt I'opiitalton R^rts*'' series P-25*nOQ.3ll*5l9*6|4»<H3*«nd704, 
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When we consider the^ ^oporiion of eKIerly i>ersons in Uie total 
popiilatiofi, however, we can have ninch less confidence in the figures. 
They are directly affected by i>rojections of the total popnlation, and 
hence of fertdity, as well as by projections of the eldcFly population. 
It sterns hkely^^, more likely than it^did a few years a^o, that the 
proportion of ttie a^^^d in the total population wiH conttuiie to rise. 
The rise may not be a steady one bccan.se of the probable iluchiations 
m future fertdity, but two of the three series of projections pid>lished 
by the Census Bureau (those haying lower fertility) show a fairly 
!ileady rise in the projiortion and all of the projected range for the 
proportion is above the level of t&76. - <^ 

If fertihty moves Howard replacement level {fertility somewhat 
above theT&cu^el of 1976) between 1976 and 1990 (series II projections) 
(S)y we can expect 15.5 percent of the population to be aged 65 and 
'over m the year 2020 as compared with 10,7 percent in 1976 yxMe IV--2 
and figure IV- 1). The proportions 65 and over corresponding to the 
population projections based oa below-replacemcnt fertdity (senes III) 
and above-replacement fertility (senes I) are 17,8 and 12,7 percent, 
re^ertively As fertihty decreases, the proportion of t)ie aged tendslo 
increase? The series of projected percents 65 and over to 2020, including 
the projected range, are follows; 



1976 - lOt 7 

J9S0 1 - 11,2 (11.1-11,^) 

1990 - - 12. 2(11, 7-12.6) 

2000 .- : 12,2 (n,M-12.£)> 

2010 - 12.7 (11, l-ia.9) 

2020 _^ : ' 16,51(12,7-17, 8) 



If fertility continues at current low levels and mortahty declines 
moderately, as is assnmeiK the percentage of -elderly persons can be 
exjiected to be close to the lushest percentage, IS percent, foi^ the year 
20^0 shown in tlie most recent set of population proj^ections, A sharp 
/ise ma.y occur m the 2010-2020 decade because of the entry of the 
M945-60 baby-boom coho/is into the aged population. There may be 
only a modest rise in the proportion after 2020, and partK^tdarly after 
20,10, as a result mainly of thedcctine in the number of births after 1^60,, 

Fertihtjitis expected to he a more important determinant oT shifts 
in the age structure of the population than mortality. Both recent 
changes in the birth rate and shifts in the numbers of births'65 years 
earlier jou\lly afFerl the proportion of elderly. Large reductions in 
mortality occurring mainly at the older tiges could contribute to mod- 
erate increases in the percentage of the elderly, however. If, on the 
other hand, 'fertility nscfl and mortality declines very |jttle at the older 
ages in future yearst as is possible, the proportion of elderly personam 
the population may stop rising and may even decline. 

The older pQ|uilation has generally been getting older and is ex- 
pected to rontinue ifoing so tor a few deca<les, For example, the pro* 
portion of persons in the ag? group 65 and over who arc 75 anti-over is 
now rising and wdl ^i^enerally continue to rise until at lea^t the year 



Table IV-2. 

J^fltcent of the total populatioii in the older ages, by sexi 1950 to 2020 

(E«tknftto0 titd pro5«cUoiLs b5 of Jitl7 1- B«3ed cm toUi» in<^i\iH[nf^ Jkim^d Forces oversea 
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Figure IV-l. ^ ^ . . ■ 

Percent of the total popuLaLtk^n-at^^ older ages: L920 to 2020. 
Note: Points at« pitted Vav y«m«ndiDE in ttro ex«ept for im 

9ottK»' Tabl^ I V-2uk1 CtirrcRf F<^|>i^«Jtw ^ort#. series P-25, Nos. 311* 519^ 6tit 643, and 701. 

■t 

2000. In 1976 the proportion was .38 percent. In the year 2000, wc can 
expect the proportion to he ahout 45 f)ercent (tahlc IV-3). It \s thcw 
likely to fait hack to ahout 38 percent again in 2020 a^i the larger cohorts 
horn in the high fertility period following World War II enter the 
younger segment of the group, 65 to 74 years. 
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The ratio of the numher of elderly persons (65 and over) to the number 
of persoDS of the usual working ages (18 to 64), a rough re6ectM>n of the 
halance of elderly "dependents" to "producers^' more than douhled 
hetween 1920 and 1960. It ha^ heen harely rising since then and is 
expected to continue increasing slowly in the next several decades 
ftable IV^). The ratio was 18 per 100 persons ,18 to 64 in 1976, may 
rise slightly to 20 by 1990, where it may remain for a few decades, and 
then should rise sharply (26 in.2020f series II) as the postw^ birth 
cohorts reach 65 years of age. 

- At present, about three-quarters of the person^ 65 and over have^ 
at least one living child, but only d smaH proportion of elderly persons 

' ■ . ■• 



Table TV^ ; . • 

Pereectt disteibution of the population 65 years and Xxver by age: 1950 to 2020 

— • '— : ^ ^ ' ^ — / 

' ' ' Projections * 

Age 1950 1960 ' 1970 1976 ; 

r * * , , l980 1990 " 2000 2010 2020 

' ■ \ ^ \ ^ : 

eSyeawandover .1- lOOL 0 lOft 0 .100 0 lOO 0 lOO 0 lOO 0 ^00 0 lOOtQ lOO 0 



^65 to69 yeaia^ ^: 40 7 37.7 3iO ^ai 349 33^6 ^9 ,3a4 - - 3i'4 

70to74yeartX 27, fi ' 2a e 27,2 25^ fi 27,3 2a 1 2a 4 2a 9 

75 to 79 years./, t7, 4 la 5 1^2-17,7 17,3 la 4 20,1 17,0, ia*S 

ffiO to 84 years. _ _ ft 3 ^ a 0 IL 5 11, 9 IL 3 12. 2 la 3 la 1 10 2 

; 85 years and ever ^ * 4.8 5^6 7,1 a6 a2 ft7 11,8 lai 10 6 



Soaic«;X7,8,BiireaacfUwC«om *'Ctin«atPopdlatton Keports;^ soiles M«a. 311^1% 434^ US^aQd 701, 
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Table IV-4. . . , 

^FamiUai aged dependency ratios and societal aged dependency ratios. 
1920 to 2020^ . ' 

f Flsnn$>Qi>tu]fwn for Jtity i of th» yw iaAktXtd, IUtl«» tor tuul IaUt y««n indad« Arm«d Forced 



Year 



Population 55 Population 65 
to 79 years years and ov?r 



^pulation 45 Population 18 
to 49 years , to 64 years 



Estimates: ' 
1920 

^ 1930., 

'l&40_.: 

1950 

1960 

1970 

1976 

* • 
Proieclioa3> 

1980 

1990 

* 2000,:.. 

Range . . 
2010.,.. 
Range. - 

2020 

Range^. . 



n. 

-■{„1: 

11. 

-"■{„!:. 

11. 

■■-{„1:. 



a 76 

0.82 

a 95 

L 16 
1^29 
135 
L 56 

I 80 
I 68 

L^5 



I 27 



, .2.'16 



.08 
. 09 
. 11 
. 13 
. 17 
17 
. 18 

^18 
'20 
.20- 
. 20 
. 20 
20 

. 19 ' 

21 

26 

23 
.29 



PoptilvUon Rttports.** i^da P-2$> nos. 3ll> 614. 0t3t 70i* unmiUhtd t^ta tor t%t eroup.«^4« Ua 

ran 3010 *nd 30:0. 



live with tKeir children. The trend in the relative numbers of persons 
65 to 79 and persons 45 to 49 can be used to illustrate the shifty in the 
ratio of elderly parents tp children. This measure increased sharply and 
steadily between 1920 and 197§, when there were 156 persons 65^ to 
79 per 100 persons 45 to 49. A peak will be reached in 1980 at 180, an^ 
again in the year 20/£0 with a still higher peak of 216. 

The fluctuations in these familial depend^cy ratios reflect mainly 
past trends ii) the number of births,*which have tended to be wavelike 
in the last several decades. For example, the very hi<^ ratio in the 
year 2020 results from the combination of the relatively lai^ge (average 
annual) number of births in the postwar decade (population 65 to 74 
years) and the small (average annual) number of births in the e^rly 
seventies (pop\ilation 45 to 49 years). 
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The shift in age ijtructure U only one factor affecting the problem 
of the social, economic, and ps^jchologital support of the elderly. The 
prospective shifts in the age structure suggcijt that the extent of the 
problem ot familial and i^ot ietal support of the a^ie^l will fluctuate in the 
future but that, in generaL it will tend4o become greater than at present 
and at times senous. f 

Sex Composition 

We look briefly next at the balanie of the isexes ainong the older po|)ula- 
tion. There were 69 males for every 100 females m'the age group 65 and 
ov^r in the United States in 1976 (table IV-5), thal'is, about 60 percent 
of the elder^^ population is female. This ratio is expected tt>Jall to 67 
per lOO by the year 2000 and then to rise, reaching 69 again bjtlw jea? 
2020 These figures are consistent with a sex ratio at birth of aboiu^^OS. 
The deficit of male^ increases sharply ^ith advancing ago. The sex ratio 
at ages 75 and over, for example, is substantially lower than at ages 65 
and over. It was 58 in 1976^ and is Expected to fall to about 54 by the 
year 2000; then it may remam it this level until 2020. 

The main reasbn for the drop in the sex ratjo wUh increadng age is 
that male mortality has been higher than female mortality at each age 
of life for many decades in the United States-,The main factor deter- 
mining the trend in the sex ratios at each age over time is the relative 
level of male and female mortality, or more precisely, ^the relative levels 
of male and female surrival rates. The death rates for the sexes at the 
various age groups have been steadily diverging, to the^ greater and 
greater advantage of women. The further decline or slight rise in the 
sex ratio of the population at the oldcjf ages projected for future years 
is a result of the assumption made in preparing the projection^ that 
there will be a further divergence of male and female mortality rates 
(4). An historical analysis of Mortality trends in the United States and 
comparative ii^temational an^l}6is,of mortality rates sugge&t that there 
will be only moderate reductions iri future death rates and no substantial 
convergence of the death rates of the two sexes (5). 

The large excess of females over males among the elderly is also 
reflected in the ndtHble difTerences in the age distribution of the sexes. 
The percentages of the elderly in the total population of each sex were 
12.3 for females and only^.O for males in 1976 (table as compared 

with 10.7 perceni for both sexes combined. In the year 2000, the per- 
centage for elderly females may be as high as 15, compared with l1 
for elderly males. For the age group 75 years and over, the difference 
in the percents for male^ and females, is even more pronounced. 

Geographic Distribution 

According to the l97lp census data which classified the population by 
urban-rural and city-size categories, thei'e are very large geographic 
variations in t^je relative numbers of aged in the population (table 
The largest proportion , (13-6) of the aged lived in rural-nonfarm areas 
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Table IV-^ V 

Sex ratios of the population, by broad age groups : 1960 io20Z0 

(M«I«« per 100 fomtltA. E9tilQM«9 ^ pro 



Ago and proj^tiqn series 



ld50 



1960 



1970 1976 



19S0 



1990 , 2000 2(^0 



2020 



Mages II..) 

t> f i„> 9a3 

- Ullj 

Under 15 years » i loa 8 

15 to 29 years _ 9a 7 

30 to 44 years „- _ , 97. 4 

46 to 59 years ' j- :-.-4— ^ 8 

60to64yeai» 100,4 

^ to 69 years. „ 94 0 

70 to 74 years. J 91, 3 

75 tq d4 years S5» 0 

85 years and over i . 70, 0 

65 years and over p 89i 6 

75 years and over 82, 6 




82l 6 
75. 0 



7% 0 
6a 3 



6a 0 
57, 7 



6&2 
5&2 



67, 3 
54.7 



6a 0 
54 0 



67,0 
5a 4 



6a 3 ^ 
54 2 



Bohtm; 0,8, Btuvau of tb» C^dsos, "CtUTcnt popQlatlon R«ports^'' sertes iU)». 311^ 61% ttl4, 6131^ «nd 701^ 
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TaMe IV-6 . ^ . 

Distributicn of the totd, yrhite, black, and Spanish-heritage population^ 65 years old and over hy ufban and rural 
residence and by size of place: 1970. ' \ ' ' : 



im * 1060' 



Vri»n V .Rural 

Tot*) 



Blick, 



Patent of «Uag«ft: 



ToUl* 



^Whlto 

Negfo sod other locto* 
Blaclc_.^ 

SPAOhhlMritAtOJ 

Percent of ftU tMi: 

^ 1 

/Tot*)* 

IThlt*..'^ 

Negro And other races , 
hhsk, ^ 



'Total 




Utbai>i»d «iea& 


Other places of- 


Tot«l 


^Places of 


Otti«r 
nua) 


Total 


Urban 


Rural 






Total 


Ccnual 
dtl<3 


Urban 
iHttge 


lOiCCOoc 












if^m 


luios 




4^2M 


1,783 


.U737 


Jv434 




1 

f , 


i«;£ao 


11,62«' 




U6:a 
382 


13^ 3» 
1,322 


271 


S93 
IH 


f^ica 

IM 

m 

17 


1,641 
147 


lis 

30 


6^021 
. £2 


, 853 ■ 

; 44 

NA* 


m 

323 
NA 


1^304 
1,250 
' NA 
NA 


854 

NIA 
NA 


4^«32 

NA 
NA 






«.4 


laT 


7,8 


las 


112 


lai 








r 


ft.3 


las 


ia3 


lap 


no 


«L0 


ILI 


116 


ia3 


* 13.ft 




* ^ 






<LS 
4.1 




&9 


4.S 


CL3 
CL4 
X4 


fl*3 
8L7" 
4.3 


1113 


^4 
3*7 
4.« 


£ia4 

^NA 


* &2 
3*6' 
NA 


<L1 
NA 
■ NA 


NA 


#. 11 


loao 


7Z9 




34.1 


211 


«L9 


. fl*7 


27.1 


'4.6 


214 


loao 




1 

3(Il4 


loao 
toao 
loao 
lOaOj 


S13 


ma 


6L4 


214 

20l2 


&5 
fl*7 
7.7 


<L3 
<L9 
7.7 


27.4 

213 
216 
117 


4.« 

19 
13 
NA 


217 
20L9 
2a7 
NA 


* loao 

NA 
NA 


ee^7 

NA 
NA 


'.3(Il3 
$1V» 

nA 

*■ NA 



J For K«ir Yorki N«ir jorwy, end Pei^tTania« pervooa of Fiterto Alcan birth end p9it«Dt««« onlTi Ux ilTo southwefftem dtateo^ pervooa of Spanish langtiv«v or Bpantsti 
j'ttmamoil^femi^iihif Stat««,pc2M(i«or8pa]i^ ^ 

Sowca^UE Bureaoof tbo C^nsos, ^Cesnsoa of Popttlattoii.'* lfiTt\ "Oenef^ P4>FDlfttloa CbarKterlstlca^^ flnol Roportt PCUJ-BU United States attrnmaiy, tabloA2,and 
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(places of l^OdO to 2^500). The high percentajie of a^eil persons in such 
places may have resulted from a h'v^x fate of out-mtgration of young 
people to larj^er places and the in-mi^atlon of farmers over 65 years 
ohi from the nearby farming areas when they can no longer operate 
their farms. The latter factor and the high birth rate of the farm popu* 
lation mAV at-tount for the much lower proportion of elderly persons on 
farms. In general, the larger the place, the lower the percentJUge of 
elderly people, with the urban fringe of urbanized areas showing the 
lowest percentage, 7.8 percent. 

Of the 20.1 million person^ 65 and over in April 1970, about one- 
third (34 percent) lived in central cities of urbanized areas and about 
one-quarter (27 percent) lived in rural areas. The black elderly ^\ ere 
much more heavily concentrated in central citieb than the white elderly. 
Of the 1.6. rpillion blacks 65 and over in 1970, over half (52 percent) 
lived in a central city and about on^-quarter (24 percent) hved in^rur^l 
areas, mostly on farms. The population of Spanish heritage is also 
heavily concentrated in central cities (51 percent)i but an important 
share also lives in the urban fringe (20 percent)^ 

MigratJ<ai rates for the elderly are relatively low; with increasing 
age people migrate less. They often remain in very bmall towns, the 
rural hinterlamlj 'or large urban center*ii particularly the deteriorated 
parts of these areas. ' " - ^ 

Many of the States in the midwestem farm belt (i.e., Iowa, Kansas, 
Missouri, \ebraska, and South Dakota) ^ as well as Florida anO Ar- 
kansas, shojve^l high proportions (i.e., 12^5 percent or more) of elderly 
4l£fsons in 1976* while several States in the South (South Carolina and 
Maryland) and West (New Mexico, Utah, Nevadai Colorado), and the 
outlying States ofrAlaska and Hawaii showed low proportions (8.5 
percent or less) of elderly personi> [See figure IV-2). High prop<Jrtions 
tend to result from continued out-migration ot young* persons^ sub- 
stantial in'migrationof oKler persons in recent years^ heavy immigration 
of forelgn-bom per*iOni>, particularly prior to 1925^ and relatively low 
fertility, while low proportiortb tend to result under the opposite con- 
ditions. Irf about one-flfth of the counties in the Kest North Central 
Division of the United StateSj|Over 20 percent of the population in 1976 
was over 65 years of agft. / 

Mortality and Survival ^ . 

From 1954 untin96S there wa;* little progresb in the reihictjon of mor- 
tality In terms of *\ge, sex, race, and cau^e-of-tleath categories. The ex- 
pectation oflife at birth and at age 65 remained nearly the &ame over 
the I0-year>eriod from 1955 to I965r (tablfe IV-7). Since 1968 the mor- 
tality of the older population has.begun to fall and the average rate of 
^lechne was ^eater at e^U age gtoup 55 and over Chan during 1940-54, 
the earlier peri(>d of rapid Aiortality decline (table IV-8). In |hc 9-year 
period from 1968 to 1977, for example, there was an 18 percent decline 
in the death rate for those 65 to 74, ast compared with a 22 percent de- 
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chne for this age i;rouj> in the l4-yeftr peno^l froih 1940 to 1954. The 
observed 14 percent averrti^e decliric'for the combined 65 ami over 
durtng the recent penoit understates the real decline for the component 
rtfjes because of the t\^xn^ of the eUlerly iiopulatton itself. 
Sex Differences,— We have already commented on the scx difference 
in mortality. This difference* is q\x\\^ hv^e mid has been growmg until 
recently. By 1976. the thfference in the life expectancy at birth of males 
and females reacho*! 7.7 years. "It was only 4.5 years m 1940.-An in- 
rreaiiinfr part of the difTerenre is accounted fop by the difference in the 
life expectancy at aire 65. .Vccordm^? t^the ileath rates of 1976, the male- 
female difference i\\ theuvernife nurhb^r of years lived in tiie ftjie interval 
0 to 64 years was 2^3 years, as compai-Cil with 4.:i >ears for ages 65 and 
over U^ble IV-7). The death rate .for males 65 and over exceeded the 
corresponding nite for females by 46 percent in 1976 (table IV-9). In 
1940, the difference was less than half as great. 

The large sex tjilTerences in mortality have considerable con- 
sequences for many ai>pects of our social li(ft. For e^iample, they tend to 
result in a high rate of widowhood and paternal orphanhood^ large 
excesses of women at the older ages, major e^noinic losses to families 
and society, and loss of familial psychologies and social support for 
the surviving women. 

The gap between male and female death rates and longevity and 
the basis foi* the gap are matters of serious concern^ therefore. Quite 
iipart from the evid^rv^iiesirability of reducing mortality where it is 
excessively high^ the gap b evidence of a considerable inequality 
between the sexes in' the effect of environmental arid/or genetic infiu- 
^ences on mortality rates. 

The evidence for the basis of the large and growing difference is 
conflicting, as suggested by a number of facts and studies. Studies by 
Enterliile (6), Godley and Kruegel (7), Retherford (5), and Waldron 
(^>) favor Explanations primarily in terms of "environmental** factors. 
Others, such as the Madigan stmly (/O), favor explanations in terms of 
genetic and nongenetic hereditary factors. Tlie .3tikly of Madigan, 
relating to mortality differences between brothers anJ nuns in Catholic 
teaching orders, who presumably had essentially theVame life-styles, 
^hows an excess of male m9rtaliiij\ Male fetal and imint mortality is 
inarkf^dly greater than female TeTal and infant i!>ortalitATUe lengthen- 
ing of the female reproductive period oyer tht generatioas, presumably 
due to improved nutrition and hygiene^ has apparent(y afforded an 
increasing biological advantage to women. ^ 

■ Alany of the chajig*^ over time in the differwce between male and 
female death rates appear to be associated with social and environ- 
ment^at factors. The Retherford s'tudy concluded that two-thirds of the 
divergence between the male and female mortality rates of adults in 
most of thi'^ century was ihie to smoking. Yet, females have taken up 
smoking in large and increasing numbers gince World War IL, Further- 
more, during the :iame period women h^e been entering the labor {orce 
in large and ift(*^reasing numbers. We shoyld have seen a major eSeCi 
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Table IV-& ^ . 

Death rates for the population 55 years old and over, by age: 1940 to 

Year and ppnod ^ 55 to 64 65 Ut 74 75 to 84 85 yeai;f 65 years 
yaars years years an4 o^r and over 



Kates per 1,000 , ■ 

population: * ^ 

IMO 22.2 4a 4 '^12. a -2355.7 '72.2 

' 1&54 17- 4 3?i$ Se 0 IBl. 6 58. 6 

1968 < : 1, 17^0 37- 2 82. 9 195. 8 6L 4 

1976 Cprov.) 14 8 31. 4 7a 2 isa 1 54 2 

.1976 frl4. 8 31. 1 7a 3 '155. 7 ^ 54 3 

'. 1977 (prov.) 14 3 .3a 5 ^ 7L 6 145. 9 52. 6 

Percent change:' t ' - t 

104O-S4 -2L6 -2ir7 ' -2a.2 "2a 0* -la 8 

, 1954-68 : "2.3 -L8 -a 6 7- 8 +4 8 

, 106S-77 -15.9 -lao. 'ia8 -143 



^ omdal estLmates lor 1966 bave l>«en r«Tl$«d by tbe Census BOFeoU on tbo iTosl^ ot t]^D$ed PopiiUitloa 

S^iii««' Nattonal Center for Health St«tl£tie3 iVS* Putllo Health S«TT]c«)r vdflous Atmuti^ T^olumes tst 
*'ykt^ Ststlsllo oOtie United St*t«*" and Tfcrt^ms Issues ol ''Mwitbjy vital Statistwa iUpart.^' " 



Table IV^. A; - ' 

Ratios of male to female death ratea im the population 55 years and 
.over, by age: 1900 to 1976 , / 





Year 


55 to 64 
years 


"65 to 74 
years 


* 

75 f 0 84 
years 


85 years 
and over 


^ years 
and over 


1900..- 




t 14 


L 11 


LOS - 


1, 05 


t 06 ^ 


1040. 




^ L45 


L 29 


i;i7 


' 1. 08/ 


*^ 1.17 


1^ 




L82 


L 57. 


h 29 


U06^ 


1- 30 






2-07 


L8S 


L46 


i;i8 \ 


44 








1*07 


L 58 


L26 - 


* L 46 



Sctirc«: TSJ^, Bnreaa of ttjo C«[Ut»< "United 3tat«a tUe TAb1e9» 1030/' I9i30; National Center for Health 
Statistics (C.a. PntHtc Healtb ^tce)i anntial Totomei of "VJtal Statistics of tho UiUted*Stat«3/' for iHp 
and l4M^and ''Adraaofr Reports Final Mortality dtaustles," '^Monthly Vital StatUOca; Beport/' toL S6, 
13, soPPUunent Matcb 1^ 
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oa the death rate;> ot women and ^omo coitvergence in the rates, Jj^ 
other words, the divergence of male and female death rates ha^ beea 
occurring in ;>pite of the fact that the (^ifFerences in Ihe hfe-atyles and 
roles of men and women have diminished. It is notable that we find a 
difference in Uf? expectancy, of some 10 years in the USSK (//), where 
men and women occupy much more equal occupational roles thaa ^ 
the United States. Clearly social factors exercise an important influence 
on the difference, but in combination with and in interaction with genetic 
and biolof^ical factors. 

The mcreasing male-female difference may also be interpreted as 
a result of amajor ^hift of the cause-pattern of mortality in this century, 
involving a sharp reduction in the i-elativo importance of the infectious 
ami parasitic itlnesse^aml maternal mortalitj and a rise in the relative 
importance of the "cfffonic degenerative" diseases,.e,g,, diseases of the 
heart, malignant neoplasms, cer^ro vascular diseases. For the first 
group of causes, female rates tend to be higher than or equal to those of 
male rates, whlleior the second group of causes, male rates tend to be 
mfich higher, EJ^n for the latter group, male-female differences have 
wideneSTover the last several decades. 

Race, Differences^— There is a difference of several years in life expect- 
ancy at birth between the races (white, black-and^ther races). The 
difference has been reduced sharply over the last several decades, from 
about 11 years, in 1940 to only 5 years in 1976 (table The dif- 

ference in life expectancy at age 65 is small, however, and has been 
sm^l for decades. Improvements in black mortality have been much 
greater than in i^hlte mortality at ages under 65, but there has been 
little change in the diiferenee at ages above 65, 

Death rates for the black-a^d^ther- races population are higher 
than for whites below age 65 and at ages 65*"74' There is then a cross- 
over of the rates at ages 75r79 m,the IJ,S, death registration data. The 
crossover is not to be viewed ^ei^ely as a statistical artiTact, since the 
crossover phenomenon appears in many jather paired comparisons, often 
involvmg data of high qual ty (/:?), For example, it appears in death 
r^tes based on U,S, Social Security Administration data, albeit at a 
higher age (ages 80 to 84). The Social Security data also reflect smaller 
^ differences between the races than the registration statistics. 

Littleattentionhasbeengiven to the relative contribution of genetic 
and environmental influences to the white-black mortality gap. The 
Kitagawa and Hauser study suggests that much of it may be accounted 
for by differences in the socioeconomic status of tte racial groups 
Causes of death,— The cause^pattem for deaths oLthe elderly continuea 
to shift toward the chronic (endogenous) causes and away from the 
infectious^parasitic causes. The major endogenous causes are moving 
in opposite directions^ however, death rates from cancer have been 
rising and death rates from cardiovascular diseases have, been falling. 

Only a feV categories of causes accountfor most deaths over age 
65. Diseases of the heart account for 44 percent 6f all deaths at these 
ages, and diseases of the hea^t^ malignant neoplasms^ and cerebro- 

1* " 
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vascular diseases account for threerquarteni of the deaths ^tabl6lV-10), 
The rates for the remaining "leadijig" causes are so low that each cause, 
taken separately, accounts f6r Jess than 5 percent of the total number 
of deaths over age 65< ^ ^ 

Additional insight into the cause-pattern of mortality os secured 
by examining the possible gain in life expectancy from eliminating 
various causes of death and the chance -of eventually dying from 
various causes. If all deaths from cardiovascular diseases were elimi-* 
nated, the gain in life expectancy at birth would he 12 years and the gam 
at ages6&wou)dbe II years (table IV-U), Diseases of the heart account 
for about half of these additions. Roughly speaking, a 65-year-old has 
a two-thirds chance of dying from a cardiovascular, disease — a 50 
^^^>erc6at-irhance of dying from a disease of the heart and a one-seventh 
chance of dying from a cerebrovascular disee^e. If all cancer mortahty 
were eliminated, 2% years of life would be added at birth and Iji years 
of life at age 65, The chance of eventually d^ing from cancer is one« 
seventh at age 65. The elimination of cancer would have a much smaller 
relative effect on life expectancy at age 65 than the elimination of 
cardiovascular diseases because cancer occurs more evenly over the 
age distribution than the cardiovascular diseases. 

Table 

Death rates for the 10 leading causes of death^pr ages 65 and over, by 
age: 1976 ^ - ' > 

IDeaths per 100,000 population] 



Cause of death by rank 65 years 65 to 74 75 to 84 85 yearo 

and over years years and over 



All causes 


5,42a 




3, 127,^ 


7, 331, 


6 


15, 


486. 9 


I. Diseases of the heart 


2,39a 


5 


1/286. 9 


3,26a 


r 


7, 


384.3 


2, Mahgnant neoptaams... 


979, 


0 


' 78a 3 


h 24& 


6 




441,5 


3. Cerebrovascular diseases ^ 


694 


6 


28a 1 


1, 014, 


0 




586. 8 


4t Influenza and pneumonia 


21 L 


1 


^ 7a 1 


289, 


3 




959,2 


5. Arteriosclerosis. 




2 


2a 8 


15% 


5 




714 3 


6, Diabetes mellitus 


loa 


I 


7a 0 


155. 


8 




21a 2 


7. Accidents 


101 


5 


62>2 


434. 


5 




306.7 


^ Motor vehicle- 


2&. 


2 


2L7 


32, 


3 




2ao 


All other _ 


79, 


3 


40,4 


102, 


2 




28a 7 


8. Bronchitis, emphysema and 






> 










fl^thjna- 


76, 


S 


6a 7 


101, 


4 




ioa5 


9* Ctrrhoaia of liver 


3a. 


5 


42>6 


29, 


3 




1& 0 


10. Nephritis and nephrosis 


25. 


0 


IS. 2 


34. 


1 




64>6 


All other causes 


677, 


5 


427.8 


9oa 


6 




6188.8 



U^m SUtUtlcf, im" Monthly VUtl Statutlcs lUport, toI, 21, No, 12» Sttppkment Mucb im; And 
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Table 

Gain in life expectancy from eliminating specified cau&es of^death and 
chance of eventually dying from these causes: 1969-1971 



Gain in lifo Cx- ' Chance of eventually 
Cause of death ' pectancy (tis years) dying 





At birth At agp 65 


At birth" At 


ag^ 65 


Maj or Cardi o vascu lar— r^nal d Is^ases. 




IL 


"4 


,588 


,672 


Diseases^f the hekrt 




5v 


1 


/412, 


. 460 


Cerebrovascular diseases 


L2 


1, 


2 


, 122 


. 140 


M align imt neoplasms * 


% 5 


1, 


4 


. 163 


, 145 


Motor vehicle accidenta 


. 7 ^ 




1 


-030 


, 006 


All other keidents- 


,6 




1 


, ^ 026 


, 018 


Influenza and pneumonia. 






2 


' 034 


,037 


Diabetes mellitus 






2 


. 020 


, 021 


Infective and parasitic diseases 


,2 




1 


,007 


, 005 



I litchullngn««plaam3 oiTtyiuPfatUe and hcKato^ottftto tUnies, ' 

9oitre« NAtJ^Dftl Centd- ^ H«alth SU&tks, i.U,S, Pjit>Uc H«ftlth 8«T7le«>» "tJ,S, LUb TftMoa ^ Cttnte 
^ Duth. V^n:' t>y T, N. Q»vUle^ D«0uui1aI Lifo '^Dloa Ibc I04^n/* U No, iBTtt. 

If deaths due to cardiovascular diseases were eliminated^ the siie 
of the total population and the number of elderl> people would increase 
tremendously (J^), The proportion of tlioijc aged 65 and over would 
increase jjharply in the fin>t few decade^^ and then would continue to^ 
increase more jjlowly for several decadci). The increase in the percent 
of the elderly resulting from the elimination pf cancer wbuld be far 
le&s than the increa^jc resulting from the elimination of cardiovascular 
disease^. Elimination of any important cauijc would tend to raise the 
sex ratio of the ehierly. For example, the present sex ratio of 69 males 
to 100 females might nije by several points in a single decade if cardio- 
vascuiar diseases were eliminated, 

Lt should be clearly recognized that these figures have no direct 
implications for the future since complete elimLnation of any category 
of the cardiovascular diseases or of cancer has not been projected or 
predicted. They simply elucidate the current cause-pattern and have 
implications for planning current health programs most effectively. 

Prospects for Mortality Reduction.— A number of different approacheij 
may be taken in projecting death rates for the United States, One is to 
extrapolate pftj,t trends in age-scx-racc-spjeclfic death rates. Another is^ 
to consider the rates in more analytic terms, for example, in terms of 
causes of death and, even further, in terms of the factors affecting 
specific causes of death. An even more analytical step Is to take account , 
of competing rijjks and joint causes of death. Guides for extrapolation 
may be derived from the experience of countries with the lowest rates 
and from available studies of the biological "limit" of mortality. 
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The Census Bureau's latest pi-ojections of mortality, iiicorporated 
m Its lafest projefuions of population, are ada^^tatiom of mortality 
projections prep.ar^d by the Socud Security Administration that t<iok 
exphc!! acc otmt of past trends in death rates tor age, sex, and cause 
ratei];ono^i. 'IVy imply expectations of life birth and at ago 65 in ^ 
2020 onl^v a little *:reater than at present, Por the year 2020, nn average 
life cxpertancy of 75.0 years was projected Cor bpth sexes, as compared 
with the hn^ estimate of 73,1 years iii497(i (table IV-12). For males^ 
separately, the life expectancy \alue set'for 2020 is 707 years, as 
compared with 69.1 yeai^ for 1970, The corresponding^ %ures^^or* 
females are 70.4,iind 77.0. These fij;ures iinj)ly ^ modest ooutinuation 
of th^ divei-ir^nce between ma]c and temale^leath rates and life expect-' 
ancy that has be^n observed lo far m tins century, ' 

It is of valuo in up<lerstandjng the pbssibje influence of future 
chani^esi ia mortality oh pQpulatio'n size and^iffehictiire tt) posit certain 
highly hypotfiotical" conditions of igorj^ality, namely the immediate 
or jjratlual eli^iination of deaths. Under an Gumption of **im- 
mediate im;iiortahty" (with series II fertility), 38 percent of the popu- 
lation m the year 2025 would be over 65, and under an assumptjon of 
/'gradual immortahty,*? iome 33 percent of the poputation^would be over 
65 in that yeap'(/5). The phrase-^graf^tl immortality^?^ used here to 
mean approximately that death ^ife ^rafe^ct^^tt^zp^ the year 2000 \ 
and that death rates for intermediaU y^i^^Were obtained by geo- 
^hetric interpolation. The ptfrpose of such/tm> exercise is not to make 
predictions; it is to focus on a' possible trajectory of mortality and 
pOpulabipn change/ < 

UnifiKBci percentage reductions in ddath rates, such as are implied 
m this exerfeiee, would tend to result in much gre^ater pefcentage in- 
creases in survival rates, and hence in population numbers, at the older 
, ages than at the youn^;er ages. As a result, the proportion of the elderly 
would rise sharply and continue to grow rapidljr. The rise in the propor- 
tion^ would be reinforced by <leclining fertility if the latter were to occurA 
Th^ effect of a concentration of future (absolute) declines in death rates 
an<Kature (relative) increases in survival rates at the older i^es — a^ 
virtual certainty in the lig^it of the present age structure of mortality 
if large reductions occur in mortahty at all — is elucidated by showing 




Historical and comparative international analysis suggest only 
m<^der^te reductions in death ,rates in thc^ United Stjites in the next 
several decades, however (16). There is little reason to anticipate major 
increases in life expectation in this perio<l and it is visionary to anticipate 
any extension of human life span (17). Life expectation at birth in 
Sweden in 1974 and for a composite "country" derive*,! from thejpwest 
death rates at each age for various countries around 1 974 is onIy3 to 5 
years greater th|oi for the United Stat^ in 1974 (table IVrl2), 

Compajtitive international and historical demographic analys'is also 
suggests no great iionvergence of male apd femme mortality, or life 
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expectancy in the United StatcjS in the near future. AVhen we compare 
thevU.S. values for 1974 with the figures for Sweden in 1974 and the 
country compoaito, we see that the U,S. figures are much closer to the 
attained ^*best^* levels for females than for males^ The i^omparison 
suggests that the possibilities for improvement for males m the United 
Stat^ are greater than for females and that some convergence m the 
values for males and females may be realized. This analysis ako suggests 
.that the male-female difference may have a substantial, irreducible 
minimum in post-industrial society. The present large difference pre- 
sumably reflects both a biological advantage of women and the persist- 
ent, sizeable differentiation of the life-styles and roles of the sexes. 
Even if men are given equal environmental "opportunities*\and, further, 
environmental preferences'* over women, a largo part of the current 
difference is expected to remain for several decades^ 

Some Implications for H^lth Care 

Having summarized the facts regarding the principal prospective demo- 
graphic changes, I want to note some social and economic implications 
of these changes, particularly those relating to the current and future 
requirements for health services. 

First, the demographic changes identified^ will mean that the needs 
of the elderly will account for a larger and laiger share of the health 
effort, resources, and budget. The aged are the largest users of health 
resources. They make more visits to physicians (per person) and use 
hospital facilities more frequently than any younger age group. Given 
the gree^t increase in the number of elderiy e^xpected in the next half 
century and even the same per capita demand for health care for each 
age^ex group in the future as at presents the total demand for health 
care will tend to increase greatly^ We have noted also the expected 
rise in the proportion of elderiy pei^ons, reflecting the relatively more 
rapid increase in the number -of elderly than pf younger age groups^ 
and the upward shift in the average age of the elderiy. Demand for 
health care rises with age within the older age span. These population 
shifts wJl augment greatly the relative demand for health care on the 
par,t of the eldflsrly in future years. - 

^ext, health resources will have to be increasingly geared toward 
the'health needs of older women. We have noted that the proportion 
of female^ among the elderly^ which is already '^quite high^ is expected 
to continue to rise^ at least in the next few decades, 

* We can anticipate increasing utilization of health care resources 
per capita among the elderly because of the expected increase in the 
educational and income level of the elderly and the increased partici- 
pation in broad health insurance plans. These changes will tend to 
lead the prospective patient to seek more comprehensive health care 
a^rvices and advanced methods of treatment and to resort to specialists 
an^l \m of specialized equipment. At the same time, the P*^* inequality 
in the use of health care services among various income classes, espe- 
cially the relative disenfranchisement of the middle income ^^'otip, has 
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been chongetl by the advent of Medicare and private health insurance 
programs. 

In recent years the population in nonmetropolltan areas hai> been 
growing more rapidly than the population in metropohtan area^. A 
serious imbalance already exii>t> between the distribution of the elderly 
population and the distribution of he|}th re&ource^ in these area^. There 
16 the problem of avoiding furthc^p inbalances resulting from further 
population redistribution. The problem of the availability of health 
personnel applies also to the inner zones of the city where there is a 
differential concentration of poor elderly persons. 

Some e:(tepded implication^ of the proi^pective demographic 
changes affecting the older population, suggesting areas of research and 
action, are as follows; ^ 

(11 Tlje ratio of the number of elderly persons to the number of- 
younger persons of the next generation will become lesss favorable in the 
long run. With dedining or low fertility, elderly persons will have 
fewer brothers and sisten^ and fewer children than In the past to provide 
needed or d^irable economic^ social, an<t psychological support. The 
wide gap between male and female mortality rates and the tendency 
toward "nucleation*' of American families and "individuation" of 
American hou^^holds a^ure that most elderly persons will be female, 
be widowed, and live al'one, 

. More studies are needed relating to (a) the kinship network of 
elderly persons anJ to the social, economic, and psychological support 
that relatives and friends give, to elderly people, (b) the degree of 
contacts and/or isolation of eldetly persons, and (c) the effect of migra- 
tion on the family structure and kinship network^^social contacts of 
older persons. Given the relation of isolation to emotional disorders 
and the prominence of emotiopid disorders among elderly persons, can 
' a logical nexus be traced between the small family system (low fertility 
, and nucleation of families and individuation of households), a large 
male-female mortality gap, and high internal migration' rates of # 
ounger relatives, on the one hand, and the prevalence of emotional 
isonleis among the elderly, on the 'other? Of course, any such relation 
is reinforced by low income, loss of the work role, poor physical Jiealth, 
and hmited ,ambulatJwy abihty on the part of many elderly persons, , 

* (2) If, as is quite possible, the U.S, population becomes stationary 
in the next 50 years as a result of recent and prospective low fertility, 
the proportion of elderly persons who have living relatives ^"iH b« much 
smaller while the proportion of elderly persons in the population will 
be much larger. It would be desirable to explore rather -fully the impli- 
cations of a stationary or nearly stationary' population for the condi- 
tions of the elderly, including particulariy the problem of the provision 
of health services. It is .anticipated, for example, that the higher pro- 
spective ratio of aged persons to persons of the usual working a^es 
(societal dependency ratio) and the smaller kinship network (familial 
dependency ratio) will necessitate & greater role of government in the, 
support of the elderly, particularly in providing health and other 
services to the elderly (IS). 
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(3) Studies showio^? the effects of migration of oUler persons on 
their health and longevity are nceiletl Some cjuestjons to be investi- 
gated are as folloixs: How' does life expectancy nt birth and at age 65 
for persons bom in the State ol residence tliffer from life expectancy 
for persons living in the State but bom in another State? Is life expect- 
anoy for io-migrants to certain States different from that for those who 
hjtvif lived in these iitates all their lives? We need to ascertain the 
rJlatiVe c<pntributionN)f ''early life imprints'' in the State of birth and 
-mfluencts in the State of later resilience. Wc still tto not know what 

actors account for the small, but persistent, State variations in longev- 
ity, i.e., the basis of the a^lvantage of the North Central States over 
th^ South and Northeast. 

What happens to the morbidity and mortality rates of persons 
who move to retirement areas as compared with those who do not 
move (controtlinfT, if possible/for selective factors relating to health)? 
Should society play an active role in encouraging people to retire to 
areas showing lower post-retirement morbidity and mortality rates? 

(4) A special type of mobility in later life is movement from private 
housieholds to "group quarters," such as nursing homes and rest homes. 
An estimated 5^ percent of the population 65 and over currently reside 
in iastitutions but perhaps a much larger percent of elderly persons 
spend some substantial Jtime in an institutional setting.^ An important* 
area of concern is the effect on the, physical and emotional health of 
elderly persons of moving to and resi<ling in such ^roup qimrters as com- 
pared with remaining in their o\m private households or gpoing to live 
with their children. Wc still do not know what living arrangements for 
the elderly will produ<:e the lowest morbidity and mortality and the 
greatest measure of life satisfaction. Are we seeking to avoid institu- 
tionalization of elderly persons to enhance their physical and mental 
health, to save community fundsy or suit social convenience? *How 
large a part does the current household status of the person play in the 
risk of institutionalization? 

(5) In view of the considerable differences between the mortality - 
levels of males and females and the tremendous demographic, social, 
and economic consequences that ffow from these differences, it is im- 
portant to study them intensively and to devote special attention to the 
relative etiological roles of genetic ahd environmental factors. More 
needs to be learned about those aspects of the behavior and genetic 
makeup of males and females which rrtake the males more vulnerable 
than females to serious illne^. Are there, for example, pnale-female 
differences in recognizing the need for, seeking, and accepting medical 
care? We should conduct the equivalent of KAP (knowledge-attitude- 
practice) studies for mortahty^ as is widely done for fertility in the less 
developed countries. Can the psychological, social, and physiological 
bases for the female advantage be more positively identified? 

(6) Whether or not we can fully understand the^inderlying bases of 
the male/female mortality differential, its great magnitude, iis persist- 
ence, and its many and profound consequences justify a major societal 
assault on the problem. Imaginative and wide-ranging programs have to 
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be launched ^^^ith the prevention of premature Jeath of males as a spe- 
cific goaK Whether the following iju^gei>tions meet the neeJs can 
argued. Nevertheless,^ I would venture that perhaps we need an Equal 
Health Opportunity OEHOj program which woulJ aim at achieving near 
equality, if not complete equality, m the life expoctancy''of the two 
sexes by 'affirmative action" {cf. EEO programs). The social goal of 
greater equality may be VicweJ as sufficiently important to call for a 
course of preferential treatment for men, \ fe\\, somewhat unrefined 
suggestive illustrations of appropriate steps may be mentioned- Give 
males preference in secunng private meJical appointments at preferred 
hours (e,g,, at beginning anJ end of allow males higher deductions 
for medical expenses in their income tax returns i<^f' extra exemptions for 
the aged and blinJj, allow males ajtigher sick-leave earning-rate at 
their jobs than women, oflfer alK males over age 30 free employer-or 
community-sponsored medical examinations,' etc- 

(7) The same issues as printed in i^pos five and six may be pre- 
sented in relation , to the black-white moK^ty differentials mutatis 
mutandis, although here the differences are nb^gs marked and have 
been decLning, th^ social consequencos are not as^pi:^ound, and the, 
relative levels of the rates for the races shift at the older ag^The issues 
here relate primarijiy to the substantial excess of the mortalitJ^^Cblacks 
over whites at the' ages below about age 75 as weU as to the black ad- 
vantage at the higjber ages. Is it a tenable hypothesis that select! veNur'* 
vival for a cohort following an early history of social and psychologic 
deprivation cbntributes to lower death rates for the cohort at'the 
ages? I ' , - 

(S) In view of the pronounced socjoeconomic^lifferentials in mor- 
tality found in the 1960 Chicago mortality study {19), it Would now 
appear fruitful to undertake a current study of national scope to deter- 
mine whether the differ^Wials have persisted and what aspects ot 
socioeconomic status are now most closely related to longevity, Meth- 
odolc^cal alternatives to be considered include another census— death 
certificate match study, a follow-back study of a sahiple of death cer- 
tifi^^, or an ecological study invol^ng a sample of small geographic 
arel^classified by socioeconomic status.' 

(9) In view of the trend toward declining proportions in the work 
force at the older agesT particulatly of males, we should be concerned 
with the relation between woik activity /retirement and Kealth/mortality 
(allowing for the selective factor linking poor health and retirement). 

, (LO) What do we know of the effects on J^e health of an older 
person of a loss of mate? Is there a relation between bereavement and 
deteriorittion in health, given th% low remarriage rate of elderly widows? 

(U) The sheer growta in the numbers of elderly persons and their 
special requirements for h^th ^services suggest the need for expanded 
training anJ ^creditation.of appropriate manpower in a number of 
health professions, i.e>, geriatric social work, geriatric nursing, and 
geriatric medicine (espeoifdly gerontic psychiatry), 

(12) Various bioethical considerations are involved in decisions 
regarding the pFovision of health care to elderly people and intensive 
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studies of t^e issujes are needed. In particular, there is a problem of 
making deetsioDs about the allocation of limited resources. Available 
funds are always assigned on a discretionary basis to different public 
programs and, within the domain of healthy to different programs for 
health prevention, rAaintenance, and treatmffit {20). 

We have to resolve such i^es as whet»r it is more useful to allo- 
cate funds to maintain the life of very sick, extreme-aged persons at 
all costs or to apply soiSe of these funds for preventive purposes to 
younger admits. The latter course could, in the long rqn, be more eSec^ 
live in maintaining and improving the average quality of life among the 
elderly and reducing the inequality of male and female death rates. 
For example, would it not be more appropriate to spend a larger share 
of community funds on mobile cardiac units, use of which might pre- 
vent the death of many middle-aged husbands and fathers, and less 
on drastic mechanical methods of life-'ptdlongation toi extreme-aged 
persons who are already v^ry seriously ill? 

(13) As increasing numbers of persons survive to the older ages 
and particularly as the proportion of older-persons in the population 
increase, the relative frequency of persons with chronic, §eriously de- , 
bilitating conditions of later life, including insurable and intractable 
conditions, will increase. This development suggests the desirability 
of pursuing intensive research into the complex bioethical issues re- 
lating to the "right to die" and suggests the need to expFore the con- 
cepts of "hfe with dignity" and the "righit to die" as basii^ human 
rights. 
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Discussion 

Waldran; You hare mentioned the sex dilTerenfte in fetal mortality, 
but the picture is not entirely consistent. For instance, in pairs of 
twins of opposite sexjor toplets or higher prder births, there'is no sex 
diSerence in fetal mortality. Thib could indicate that the male fetus is 
not inherently less viable, but rather the uterine environment^ may be 
less favorable when a male fetus b present. The second thing I want to 
mention has to do with the Madi^n study, which found that the nuns 
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lived longer than the brothet^. The brothers smoked and draok more 
than the Auns did. so the brothers were exposed to a greater mk 
behaviorally I also wanted to comment on your remarks about the 
effects of employment. I do think you are light in saying that if em* 
ployment has a big impact on mortality^ then the effect of women's 
increasing employment should have shown up more strongly than it 
has. I am tempted to speculate that one *of the crucial factors may 
turn out to be socialization for emf^oymedt. For instance, type A 
behavior is more common in men than in women, I think that may 
be due to the way that boys are socialized as compared to the way 
^that girls are socialized. I do not think that recent changes in women's 
employment have had a big effect yet oa the way that children ar^ 
socialized, and certainly those children who have been socialized dif- 
ferently are not old enough to be d>'ing in any significant numbers yet, 

Palmore: In addition to the article oh smoking and drinking, Madigan 
► came out with another article reporting how much stress the brothers 
suffered trying to live up to their vows of poverty, cb^tity, and 
obedience. The nuns did not seem to suffer as much, 

^C9hen: That is nice evidence for the point I was going to make. Look 
at the way that women cope with the. stresses that they hate to deal 
with I think there is a whole body of information on how people make 
use of resources. Women haie alternatives open to them in this society, 
e g ^ using^cial support systems, that men Jo not. That may m'bke a 
difference which we have not yet studied systematically. 

Gmenberg: Listening to this discussion reminds me of the fact 
almost all the great kilters discriminate against the weak, the old, 
the young* quite aside from sex. These groups.die at ^igher rates. from 
all the epidemics, dbeases, and if injured, they are more likely tp die, 

P^Imoret X am puzzledhy one question. Are 75-year-oId3 different 
from 65-to 74-year-old^Have you noticed in your data any natural 
cutting off points for step increases at 75 or 80? My impression is that 
it is all linear. ' ^ " ^ 

Siegel: If you graph the whole series, you will observe a smooth 
curve changing more and more rapidly. The ages 65 and 75 are cut- 
' offs partly created by ourselves. Numbers ending in five, or age groups 
corresponding to them, are a convention— that is the way we think — 
and so the Census data are tabulated that way. If yt>u do graph tha 
cumulative values for 65 to 74, 75 to 84, and 85 Mid over, I think jrou 
will see the gratfualness of those changes and-tlA^ relajtrYel3?^^oot& 
curvilinear form, j . ^ - * ' - _ ^ 
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Morbidity and Health Care Utilization 

ifaxy Grace Ko?ar 

National Center for Health Statistics 
3700 East*West Highway 
Hyattsville, MD 20782 ^ 

Epidemiology, generally regarded as the study pf the distribution and 
determinants of disease in human populations, is a science well* suited 
to' study of utilizatioa of medic^ servites by specified population 
groups such as the aging. It is essentially a quantitative science con* 
cenied[ with natural populations. Clinical trials may demonstrate the 
effectiveness of new treatment in a research setting, the epidemiologist 
is needed to detennine whether the treatment is successful In preven&g 
or curing disease in the population. To do so he needs to know the 
chaxact^tics of the peculation requiring treattnent, the characteris- 
tics of those providing^ treatment, and the setting in which treatment 
is provided. Only th^ can he determine whether the ti^tment is 
actually effective in practiti^e. 

The epidemiologist cannot accomplish these tasks alene. Medical 
sociologists, health economists, psychologists, and specialists in many 
other disciplines are required if we are to evaluate the effectiveness of 
medical cm« in preventing or curing disease or in alleviating ^mptoms 
or dis^re^ ■ • . 

The'^rderly or aged populati cm, which I shall define here^^^^^ 
convenience 'as those age 65 or older, is at bi|h risk of disease and at 
high risk of utilizing medical services. Only 11 percent of the 
populatien is in this age group. Yet M percent of aU deaths occur to 
people 65 or older — 75 p^cent of all deaths from heart disease, 59 
percent of all deaths from malignant neoplasms, 84 percent of all deaths 
from cerebrovascular di3ease. About 5 percent of the people age 65 or 
older die each year (1). 

At any given time over 5 percent of the aged are in nursing homes 
or other facilities for long-term care. Among those living .n {he com* 
munity the n^ported level of chronic conditions is highj arthritis, 38 
percertt; hearing impairments, 29 percent, vision impainuents, 20 per* 
cent; beS£]^t conditions, 20 percent; and t^ertension without heart, 
involvement, 20 percent* ^ 

The veiy levels of utilization of coi^entional health services — 
visits to pbysioians, inpatient care in general hospitals, an^ cac^ ^in 
nursing homesT^bava been well dqp^Bnted. FcTopIe age 66 or older 
account for iS'percetil £rf ^ visits t6 6ffice*based pby^cians, 34 percent 
'of all days utilized in short-stay bospitals^and 89 percent of all residervta" 
of nuisi6g homes <2)* ' v^^<. ^ * 

They account for, 29 percent of^aU monies |lpent.on personal 
health care. Bifisi^aLyear 1975 this amo^utted to ali£bst 31 biUion dollars. 
If the propo^on of tik^^ total remained the same in 1970, the dollar 
amount spent for persoii^liealth care of the aged was about ^5 l^illion. 

3;i3 
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We need to know how much of this meJical care benefits the people 
it wfts ilesigned to help. Thus, evaluation of health services* iii termi> of 
b^Q^fits to the elderljf population is a prime area of concern. 

There has, been remarkably little hanl concepiual work on the 
relationships betw een morbi*lity or frequency of disease and the utiliza* 
tion of health care. Without a conceptual 'framewocjt, problems of 
definition anil measurement are largoly iprnored, the data collected 
are frequently not those which are needed. ,Moi>t discussions of health 
care implications focus on correlations between distributions of people 
and health care providers instead of on thorough knowledge of the deter- 
minants of the obsen^ed distributions in teons of cause and effect. For 
example, wo say that since there will be more elderly (^)eople x number 
of years from now there will be more need for health resources. Is that 
necessarily true? ^ I - ^ 

t The lack of work oi. the determinants of health care utilization and 
on the relationship betjnreen utilization and morbidity is a particularly 
acute problem when the population at risk is the elderly because the ^ 
levels of both morbidity and utilization are so high and because cSn*; 
cem over the rising cost of health care suggests that there will be pres^ 
sures for changes in legii^lation or regulations. Benefits under Medicaid 
are already being reduced in some States; 

I would like to turn to the field of health admipistration for a model 
to use in first pointing out some complexities of the relationship be* 
tween the need for and utilization of health care Apd then as a frame- 
work for listing areas where we have only fragmentary knowledge, no 
knowledge, or where we have not even.defined what it'is we need to 
know, ' ^ 

Donabedian created a model of the piedical care process. It appears 
in Aspects of Medical Care Administration (i} and ft one of several ^p- 
preaches which could be taken. This model (^gure IV-3) shows several 
points beautifully. First, the rclationship4,between need and utilization is ^ 
not a simple straightforwatd one in which a sick individual ^eeks care, , 
is treated, and is released as a well peijon, second^ the entire process 
is embedded in the environments of both the individual and the provider 
(environments which frequently do not overlap) with their attendant 
sociocultural and organizational components, and thirds health outcomes 
(modification of need) must be measured if the process is to be evalu- 
ated. The process is circular^ N'eed influences utilization which in turn 
modifies need. , ^ 

If we accept this model of the medical care process as a usefi^l one, 
what cjBflt we do about filling in the boxes? What do we know about each 
of^ the* components? What data do we have available about the aged? 

yt*he epidemiotop^ist measuring tha distributioiL of di^asa^in the 
population knows to be alert to the difScpUies andl}Lases in the sources 
of data. The major sources of such dafa^death certificates; medical 
records, population based surveys, and administrative records^<Ie- 
yeloped for other purposes such as disability claims — all have limlta^ 
tions which are characteristic of that type of data (4), In addition, any 
specific data set has iimitations^peculiar to itself. 
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The individual aCtempting to measure need hfis to ^e aware of 
these limitations and of the critical distinction between the measure- 
' ment of need ami the measurement of diseat*, morbidity^ functional 
disability, or other indicators of health status, Xeed for medical serv- 
ices exists if and only if the condition is amenable to medical interven- 
tion. (This is not meant to suggest that needs for other kinds of care 
do not exist.) Unfortunately, thi& distinction i^ not made frequently 
enough in population studies. Much of the time people conducting the 
studies are unaw^e of the distinction. Much of the research on measuie- 
• ^ent of need" remains to be done,* 

The distinction is important for auy age group, but it is crucial 
for the elderly where the functional disabilities* and impairments afe 
results of conditions and events accumulated ov.er many y?ars. Medical 
care might have made^^ difference at the time an event occUured or when 
a condition i«as first active, but it may no;(v be too late to restore the lost 
vision, hearing, or other function. In many cases^ th'| presen^t need may 
be for **caring'* rather than for '*ci^ring,*' The curihg' fuhctions ot 
'medical care should not^be neglected, but the possibility of providing 
caring in other and perhaps better ways should be investigated. The 
existence of morbidity or disability, the need for care, and the need for 
medical care are not equivalent. 

There js a great need for research on how the elderly person rec-^ 
ogni^es need for care, makes a^ledsion,to ^ek or not to seek medical" 
care, and the process of seeking care, Tljese are only- special categories 
of behavioral and social science research, but they do desefve special 
attention because a delay in obtaining medical care when it is needed 
can result in suflfering or death. Many elderly people may think "nothing 
can be done/' tbey may be afraid that they will be told tltey are ter- 
minally ill or that they diould no longer live alone, bey may talk with 
friends or family or they may talk with no, one. And if the process of 
seeking care from a, fragmented medical care system 15 difficult ibr a 
relatively vigorous, relatively well educated young person what is it like 
for an ol<ler person who feels at a disadvantage socially and physically? 

The final entry jn the left-hand column pertains to the role. 
In a recent review of Parsons' sick'role concept, Segall pointed out that 
there are many mor« questions than answers (11}, How do behavioral 
expectations vary among different segments of the population? For 
which illnesses are people likely to consider themselves responsible? He 
reviewer! the hterature on applications of the sick role model to chronic 
illnesses, which are very obviously problems, among older people, and 
stated that much work remains to be done^ 

* la this context it is interesUng to note that among people 65 or . 
older, the proportions of men reporting poor health is only slightly 
higher than the proportion of women. However, lie proportion of men 
"unable to carry on major activity" is over three tunes that for women. 



* Donabedian devotes i50 pages to "Assessment tt Need," A few recent paper« 
are listed in the references and papers have been published since* The Clear- 
inghouse on Health Indexes lists work in progress (^iO)« 
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Are the men accepting a sick role? CertaiQl>i|bospital utilization rates 
which are higher for women than for men at ^^mger ages ar^ reversed. 

On the other side of the diagram are the providers of medio&l 
services. It is intuitively obvious that the distribution and amount of 
health care r^ources, facilities and manpower influence utilization rates, 
but the nature of the retatioBship is only beginning to be explored. 

The nature of the distribution of the providers and the reasons for 
that distribution are as yet poorly understood. In a free market, pro* 
viders of services — shops^ theaters^ and other outlets — will appear when 
need or demand is great enough to support them and disappear when 
there is not enough demand. Demand is determined by t^e desire for 
the service or product and the ability to pay. The prospective purchaser 
can do some comparison shopping and make a decision based on quality 
and price. 

For' a number of reasons, the medical care mai:^et doe^ not work 
that Way, People sometimes choose to have a service — an annual 
physical exam or extra glasses — but very often they are sick and feel 
they have no choice ; they must have medical care dght now. It cannot 
be put off. What proportion of the medical care for the elderly goes 
into each category? Dp not forged that even if the condition turns out 
not to be serious or is self-limiting without medical care, th^ patient 
does not know that without seeing the doctorT" 

Moreover^ the ability to pay for certain services is not an over» 
riding concern for the elderly population. In fiscal year 1975 when over 
$S0 billiom were spent for health care for people 65 ami over» 90 percent 
of the hc^pital care and 59 percent of the physicians' services were paid 
for out of public funds. For other services — dental care, eyeglasses^ ami 
drugs — the major parUof the expenditure comes from the indivrdual so 
medical care for those services does«xlepend more on ability to pay. 

The distribution of medical care resources is influenced by factors, 
other than need for services, A large toachjjng hospital, for example^ 
tends to attract specialists thus draining them from other areas without 
much regard for the people's need for serv^jies. Areas which are cultur- 
ally attractive also tend to attract doctors as do high income areas. 

I do not knoj}^ whether the aged are more affected by the maldis- 
tribution of physicia^ than are >ounger people* Barriers to medical 
care, that is inability tot>btain medical care "when you needed^iW^are 
reported less frequently for the elderly than for younger adults. The 
elderly are more likely to have a usual place of care and less likely to 
utilize hcspital emergency rooms* They are^ however^ more likely to 
rely on general practitipners who are evenly^ distributed throughout 
the population than are younger people, AVhether thq^^utilization of 
general practitioners is based on choice or availability^ I do not know. 
•s^^JThsiftis need for research on the diagnostic and on the treatment 
decisionmakiBg proce^^ of the physician^. In many ways, oldes people 
are physiologically different from younger ones! Are those differences 
taken into account in making diagnoses? In prescribing the amount or 
kind of drugs? In deciding on how to treat or even whether to treat? 
Does the physician even have the knowledge to make informed decisions? 
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That question, it seems to me, is of critical importetDC^^ A high 
proportion ot the visits to office-based physicians made by elderly 
'people are to general practitioners and many general practitioners are 
themselves 65 or older. Dr. Butler has spoken of the, heed for training 
specialists in gerQntoloj!:j\ Is there also a need for retraining the phy- 
sician actually providing care so that currently available kno\\Iedf^e 
will benefit thfr people who need it now? Are the phy^icuvn^ making the 
decisions about hoAV to care for older people opefaJLirig on the premise^ 
*they learned tn me^lical school 30 or 40 years ago? I think that as you 
plan biomedical research in aging you^necd to recognize that many of 
the aged are receiving ttheir medical care from that segment of the 
medical profession leai>t likely to keep abreof^t of current knowledge. 
There is a need for research on the kDO\\ledge and attitude^ of phy- 
sicians in practice, / ^ 

In the recent book. The^^ect the Man-made Environment on 
Fleaith and J?«Aamor, Hinklejstates: 

One of the problems in all measurements of disability 
has U> do with the amb'iguity of social attitudes toward 
disturbances of mood, thought, and behavior- In general, 
there is agreement in this and other societies that episodes 
of disability caused by enviommental agents, mich.^s 
bacteria, viruses, physical , force, and most chemical 
agents, . . . by Jhe gradual faiPiire of organ systems, and 
by genetic, disorders are, in effect, ''illnesses/' But there 
IS not complete agreement about when the disorders of the 
highest integrative function of the organism — those that 
are manifested by disturbances of mood, thought, and be- 
havior — constitute "illnesses/* When these disorders are 
profound, in psjfchotic states, there is general.agreement , 
thjit they constitute ''illnesses/' On the other hand, when 
disturbed behavior is associated with sexual a^cssion, 
assault, or murder, this behavior may be regarded as a 
"crime/* When disturbed behavior is evidenced* by the 
stealing of property, or by tho forging of checks, . . . this 
/ is regarded not as an illness, but as the result of voluntary 
behavior. . . (12). /; * 

- ' ' "d- ■ * 

When I read that passage, I wondered "KotS^ often some of the dis- 
turbancesof moodor thought of older people are regarded a^ cither volun- 
tary behavior or attributed to aging rather than a&Jlineb^es with causes 
and possible cures* How often are elderly people misdiagnosed as being 
senile and untreatablc, rather than ill and treatable, because the most 
evident symptoms are disturbances of mood, thought, or behavior? 

Th> raises a que^^tion about the need for mental health care and the 
utilizationVf services. L have been tolj, for example, that -depression is 
very prevaletu among the elderly. I do not know how to evaluatathat 
statement but I am prepared to accept it. There are drugs and jllpesses 
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which have a depressing effect. The loss of a spouse and lifelong frieDds, 
loss of income, moves to other housiDg, or retirement are all real and 
may trigger a depressive reaction. YeLutilization of outpatient psychiat- 
ric facilities is lower among the aged than among other adults. Are 
physicians failing to recognize th^t depression along with many other 
emotionally disabling conditions can be treated? 

The decision made by the physicians hav^ more influence on tfa^ 
utilization of services once the physician has acc^{ed the patient than 
decisions made by the patient. The patient can t^g^inate treatment but 
has little voice in the kind of treatment or whether it is provided on an 
ambulatory or inpatient basis. In many cases> how many I do not Jmow, 
the pbystcian bases Ais decision at least partly on his knowledge of what 
Medicare and Medicaid will pay for. The care may not be the most 
appropriafiB but> out of consideration for the patient's financial state, 
frhe short-stay hospital followed by a nursiHg home may be the choice 
instead of office visits and home care. Sui^ery ft^d drugs are paid for 
in the hospital. Rehabilitative therapy &nd drugs outside the hospital 
may not be. How much of the medical care prpVi^Cid for the elderly is 
appropriate? How much of the medical care is utilized when, if payment 
mechanisms were available for. all forms of care^ other means of pro* 
vidtng help would be better for the^aged person and would take some 
of the bunlen off the medical care system? 

Finally, the care provided may influence .Che outcome. In some 
casfs the patient will be cured. In some cases symptoms will be relieved 
or a condition kept^ under control even though cure is not possible. 
In other cases there wflfbe no change in the need for care either be- 
cause the patient did not respond or because the care provided was not 
appropriate. Vast quantities of time and money may have been spent 
because the physician did not know how best4o treat an elderly patient 
or very little may have been spent because he did not try. Far worse, 
however, is the possibility that the patient may be worse off. He may 
have increased suffering and psin, he may be dead. The person given a 
drug wl)ich was clinic^ly tested in a young adult population but which 
has an adverse effect on hit elderly person has not benefited from 
medical care nor has the patient who functioned reasonably well in the 
community but whose placement in a nursing home resulted in de-* 
pression and dependency. 

We need to know far more than we do about levels of morbidity 
and functional disability among aged people. We need to know the 
etiology so that we can distinguish between the visual unpairment that 
c^ be treated by cataract surgery and the one that cannot, the limita- 
tion of mobOity which can be alleviated by arthroplasty and the 
limitation due to untreatable paralysis. One indicates a need for medical 
care while the other suggests the need for other kinds of help. 

We need to know how the aged make their decisions to seek care or 
not to seek care. (Twenty*Qne percent of the elderly people have«not 
seen A physican with a year according to the Health Interview Survey* 
Sixt^en percent of the people continuously enrolled in Medicare from 

^ 3 
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July 1966 to December 1974 never met the supplementary medical 
^insurance (SMI) deductible, according to Medicare records.) Having 
made a decision to seek care, hoV do they decide on a physician and 
adapt themselves to taking advice and following treatment? 

Does the distribution of medical manpower influence these de* 
cisions of the individual? Does it influence the amount and quality of 
care provided? How does the ph}'sician make his decisions? How much 
is he influenced by lack of knowledge, lack of time, lack of pr9fes5ional 
contacts, and his own biases? 

Does the ^aiTe provided really beneflt the patients? Are they in 
better condition physically and emotionally because they have utilized 
the medical care system? 

Is medical care really the most appropriate form of care for many 
of the problems of the elderly?.Are we making unrealistic demands on 
the medical care system? 

Those are only some of the questions. Perhaps they wiH' suggest 
ideas for research which is directed toward maintaining not just a 
large population of elderly people but a large population of healthy 
functioning elderly people. 
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Discussion 

GrneDberg: We have discussed at length the mechanisms by which 
meiUcal care can be an epidemiological force affecting the frequency of 
uncorrected conditions, creating the iatrogenic and nosocomial con- 
ditions. I wish we would add only one thing and that is some estimate 
of what the doctor would have if he were fully confident and using good 
jud)gment in each case. What is the nature of the tool box? What is the 
technique available? Which conditions can be corrected? Which, con- 
ditions cannot be corrected today? 

Eovar: I don't have good answers to those questions. The point I 
hoped to make was that doctors operate within the limits of their 
own capabilities and environments. Many doctors treating older 
people may not be practicing at an optimal.level because they do not 
have the benefit of recent medical knowledge, because they are rushed, 
or because they don't practice in a medically soph isti(^a ted environ^ 
ment. It is not enough that major medical centers be repositories of 
knowlec^e. I want the doctors who are actually treating elderly people' 
to know how best to care for them. And the evidence is that many 
doctors now practicing have not been exposed to modem geriatrics. 
I think that extending knowle^g^ to the practicing, physii^ians who 
provide the care to the elderly will do more toward improving the health 
of the elderly than a technological advance. 

Graenber^ As outcomes, you do not include perpetuating disease ^y 
curing fata) complications which is perhaps the moH* powerful thmg 
that medical caro does with the distribution of ^disorders today* It 
thwarts the fatal complications and thereby perpetuates . chronic 
illness and raises the prevalence of disease and affects morbidity by 
that mechanism. ^ , ^ 

Kovar: It can certainly raise the level of the preval^ce of disease. 
" That does not mean that the level of disistbility associated with that 
disease is necessarily raised. There are a nnmber of levels of measure-^ 
ment in morbidity. We have usually not spelled them out concretely 
because we have not thought enough about what it is we want to 
know. For different purposes we mfty want to know the prevalence of 
a chronic condition by medically accepted criteria, the prevalence of^ 
a chronic disafJIl^ by criteria which establish level of disability, the 
prevalence wt^ich current medical knowl^ge could alleviate, and the 
prevalence currently receiving medical care. 

Siegel; You seem to be saying that what we need in morbidity research 
is a kiK)wle<ige, attitude, and p^ractic? (KAf ) study like those we have 
carried out in fertility research. 

( 

Kovar: I did not say we need KAP studies, however, I thought of 
them as I wrote thb paper. 
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Siegel; need a KAPi>tudy addressed to flie patieot ftr the general 
^population. \ * / 

Eovar: I was primarily addressing myself to the phybiciana or other 
pepple providing care. We have heard many stories about the attitude 
of medical providers, but we really have only fragmefltary kno\\ledge. 
What would a K^P survey reveal about the knowledge, attitudes, and 
practices of the medical professionals who are acttutUy providing 
primary care? . ^ \ 

WUkie: Years ago I conducted & national study which was concerned 
with the reasons why people did or did not give medical cart) to older 
people. At that time, we were making every effort with all kinds of 
questions to find out the number of people who were being denied 
medical care or denying themselves medical care because of 
fUancial. reasons. The two major reasons which came out then were 
'^I do not like to bother the doctor,^' and "W*hat can the doctifr do for 
me?" KoWp that was 20 years ago and I have not repeated that partic- 
uliar study because other than you and the people at the Nation^ Center 
for Health Statistics, 1 have not heard anyone interested in ^s topic. 
They assume that all the problems of the ag^d should be medical care 
and now they have Medicare. But I would guess that if we asked older 
people about their complaints and their physician visits^ phe same 
reasons would be given. ' j 

There is only one factdr that concerns me a little aljfout that 
'Although this is my overall guess, I think we are getting amorejtnedically 
sophisticated group in the older age group. That is to say^ ihe people 
who are 65 to 69 have had some exposure to preventive medicine* i.e.j 
early examinations^ and that may make a difference. - ! 

We may be getting a gro^p of people coding into thi^ older age 
group who take seriously the admonition to ''see your doctor once a 
year/' If that is indeed true* it may make a difference. If,'that is not 
trucj I still think you would get the same thing from oljder people: 
'^Wbat can he do for me? Besides* I do not want to botheif him.'' 

Eovar: I am also concerned about the doctor who thinks there is 
nothing he can do. ^ I 

WiUde: The National Center for Health S^tistics had ^ne category 
in a medical record report called "old ags senility." If yjou value the r 
view of the center, which is ostensibly quite sophisticated in this area^ 
what can you expect from some beknighted physician? f 

Eovar: I can hope that the '^beknighted physician," when admitting 
a patient to a nursing home, will record a more specific aiagnosis than 
old age or senility. The NCHS can only pufajish what is reported to it. 
The table you refer to is based on data collected from nursing homes 
and their records^ hot on our own physical examination of the patients. 

Feihleib: You might he interested in the question of! attitudes and 
practices of medical personnel. I recently did a survey of the literature 
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and foun<J^12 different studies which consistently ^owed that medical 
students, doctors, nurses, psychiatric personnel, and social workers 
generally accepted most of the negative^ s^r^otypes about the aged 
and preferred not to treat the aged and so forth. 

Kovar; If I understand, you are saying that students as well as pro- 
fessionals in practice have negative attitudes^ 

Atcbley: I think that the Harris poll and a number of other s^eys 
have shown that, the most consistently negative attitudes that older 
people have is toward medical care institutions of all kitds including 
physicians, nursing homes and hospitals* They are very skepticd 
that anything can be done for them. 

^banas: Then there have also been* studied of attitudes of medical 
personnel toward the dying which are very negative. - , 

Hnjrcke: There was a conference at the National Institutes of Health 
on geriatrio medicine and I think the whole point of that conference 
addressed this question — how to educate doctors and health personnel 
to deal differently with the older person. Hopefully, we will see a 
change. 
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v^lramzation and Financing of Health Care for ttie Aged ; 
Future Implications^ 

Henry P. Brehm, Ph* D* 

Office of Research and Statistics 

Social Security Adnunis^ticn 

Meadows East ^ 

6401 Security Blvd. - , . " 

Baltimore, MD 21235 . * 

In attempting to discuss the changes likely to occur over the Bext 25 
years or more in the deUvery ^d use of health^reiated services for the 
elderly, certain assumptions have to be accepted. Ftrst^ we start with 
recognition of a continiung national commitment to the concept of the 
right to health a^d health care unimpeded by personal fi^ajicial re- 
sources. Second, although we cannot anticipate what scientific 'or 
medical breakthroughs may occur at the level of the content of care, 
we can discuss the potential future impact of expected demographic 
changes on the delivery and use of health-related services for the elderly^ 
of certain proposed changes in the orgaruzation and finandng of health 
care, and of extrapolating trend lines in utilization patterns and other 
related social and economic factors. 

Impact of Demographic Changes on Health CarerDelivery 

Tbe demographic changes we can expect in the nei^t 25 years or more 
h&vc been di^ussed in detail at thi$ conference ^y Jacob S. Siegel of 
the Bureau of the Census. Changes in the age distribution of the 
population which might have an impact upon the health care system 
and the delivery ot health care for the elderly will be summarized here. 
Reference will be made to Tables through IV-*3 of the Conference 
Proceedings. 

Using 1976 as a reference y^, the U*S. had a more dramatic rate 
of increase in its aged population from 1950 to 1976 than is projected 
for the period betwen 1976 and 2000. As a percentage of the population^ 
the aged (65 ^ears and'over) comprised 8.1 percent in 1950; this rose to 
10.7 percent in 1976 and is projected between 11.3 percent and 12.9 
percent in the year 2000, depending on which set of fertility assumptione 
is used (Table IV-2). Using the §eries II projections as the probable 
best ^ess provides an* estimate of 12.2 percent aged 65 and over. The 
data indicate there has been mora of a diange in the proportion of the 
aged population in the 1950 to 1976 period than is prcvjected over the 
next 25^years. The rate of change in the eize of the population 65 and 



*ThIa is a modiflc&tlon of a paper entitled, '^Tbe Future ot Health Care De- 
llvei7 for the Elderly/' appeariog In Aifing and Incme: Program and Prospects 
fot th^ Elderly, edited by Barbara lUm&n Hertog, 1078. Reprinted with tbe per-^ 
misaloa of Human Sdeacea Ptess, 72 5th Ave., New York, N.Y. 10011* 
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over wa5 also move dratnaiic from 1950 to 1976^ where it showed an S5 
percent increase (12,397,000 to 22,934,000), than from 1976 to 2000 
whero it js projected, under all assumptions, to increas<» by 39 percent 
(22,934,000 to 31,822,000) (Table IV-1). 

In evaluating these data, it must be remembere<J Chu^as sub- 
sequent base years become lai^er, a constant increase in/numerical ^ 
size will show a decreased rate of increase. However, when we look 
at the increase in absolute numb^ of aged persons, we see a larger 
increase from 1950 to 1&76 than from 1976 to 2000. The last 25 years 
has seen a grow th In the number of aged persons of .approsdmately two 
million every five years. The next 25 years t^ill see approximately 
the same level of increase until 1990, when it will drop and remain at a 
lower level of increase until after the year 2005. At that time, it will 
substantially increase again due to different size birth cohorts from 
1940 on. 

Even with these increases in the numbers of aged persons, their 
proportion in the population is projected to be otdy nominally larger 
by the year 2000 because of the anticipated growth in the overall popu- 
lation. Thus, while the numbers of aged persons will grow by, 39 percent 
from 197% to 2000, the overaU population will ^row by 23 percent. From 
1950 to 1976, the aged portion of the population grew at twice the rate 
of the overall population (85 percent and 40 percent^ respectively). 
Between 2000 and 2020, the rate of increase in the proportion of persons 
65 and over will be similar to that between 1950 and 1976. By the year 
2020, 15.5 percent of the population will be aged 65 and over. 

The age distribution within the 65 and over age group is expected 
to shift between now and the year 2000. The population 75 and over 
will grow at a faster rate thdn the population 65 to 74. In 1976, 4.1 
percent of the total U.S. population was 75 and over. In 2000 it will be^ 
5.5 percent (Table rV-2). Within the population aged 65 and over, 
3S.2 percent was 75 and over in 1976'; by 2000 this will grow to^45.2 
percent (Table IV ^3). The absolute numbers aged 75-84 w^U grow by 
56.9 percent by the year 2000 computed against 1976 as a base (Table 
IV-1). For the 85 and over age group, the comparable figure is 91.0 
percent. These figures can be compared to the projected increase for the 
entire group 65 and over which is, as indicated above, 39 percent for 
1975 to 2000. 

These data do point to a definite increase in the number and pro- 
portion of elderly 'persons in the U.S. population in the next 25-45 
years. However, the data show the rate of change m\i be less abrupt 
in the next 25 years than it has been in the past 25 years. The 
U.S. population will be expected to take on more elderly persons 
between now and the year 2000, but at a basically lower rate of increase, 
both in absolute numbers and as a proportion of the tftsl population, 
than has been true since 1950. It is the population aged 75 and oyer that 
is projected to show the most dramatic increase in number relative to 
its present size. However, this will result in an increase proportion of 
just over one percent of the total population (4.1 to 5.6 percent) in a 
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period of 25 years* The increase ts only sizable relatire to the present 
absolute aumber of persons in tliat age group* * 

The question which coacems us is whether this increase in the 
population age 65 and orer, or in subparts of that population, can be 
expected to require or produce any changes in health-related services 
in the near or middle^ange future? Such a question cannot be considered ^ 
solely from the perspective of the projected population changes* Unlike 
some other areas of social program and service deliveryp health services 
are not an exclusive domain of need or iise among the aged or even 
one primarily oriented to meeting the demands of the aged* All age 
segments of the population make demands on the health care delivery 
resources of this country, albeit in diSeri^ amounts and with differing 
requirejneats. On the other hand, public income maintenance programs 
traditionally are oriented primarily, to support of the aged and depen- 
dent children, with special exceptions made for those in between who 
are considered unable to work* Changes in the ratio between working 
age persons and the aged and the overall dependency ratio are'critical 
for assessing the potential burden of ^uch support to be borne by each 
working age person* However, the provision and use of medical car^ 
services b a somewhat diiFerent situation. In this area, the issue is the 
differential rates of use and patterns of use by different age groups 
and the impact that changes in the age distribution and the rela^ve 
number of persons in certain age groups will have an overall utilization 
and utilization of specific services and facilities. 

If programs such as Medicare and Medicaid were the only ones at 
issue, then dependency ratios would bo of concern for the public financ* 
ing of medical care for the aged. However, we anticipate die passage of 
some form of national health insurance before the end of the century. 
Even the current debates have centered more on specifics than on the 
principle of whether responsibility for the financing of health care 
should be borne by the population at large through government in-* 
volvement* Under these circumstances, resources allocated for the pub- 
lic financing of health care use by the aged As compared to other age 
groups is proportional to the relative use and cost of health care by 
different age groups* The workirig age population will bear the major 
Buidea for the financing of all such care paid for with public funds* 
Costs IpT the health care of the elderly will increase this burden to the 
extent that their costs become a higher percentage of the cost of^ all 
health care and/or there is an increased percentage of the gross national 
product devoted to health care* 

The trends in the use and cost of health services by the aged will 
be reviewed relative to those in other age groups. Changes in patterns 
of use over time arc^ shown in table IV-13, A7F* 
Pfayslcjaa Visits.— Table IV^ia^A shows that physician visits per 
person per year were 5*0 in 1973, for all age groups* For those age 65 
and oveTp the rate was 6-6. The differences between groups in physi- 
cian visits for those persons over age 45, if anything, have become 
• smaller since 1963* For the total population there has been an increase 
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Table XV-ldL ' y 

Stmimaiy data oa use of health serrices: comparisons among ago groups and over time 
A« PhjildaB fialts per person per ^ear 



Air Fefsoni 

Age: 

Under 5 years.. 

5 to 14 

15 to 24 

26 to 34, 

36 to 44 

46 to 64 

66 toei, 

d6^to74 , 

76 and over—- 



Julv Ififi^ to 
, June 1964^ 


Julv 1966 to 
June 1967 


id69 


* 1971 




1973 


4.6 


4.a 


4.3 


4.9 


— <*i— r 


5.0 


5.5 


5,7 


6.7 


&8 




' a5 


2.8 


217 


2.8 


3*3 




3*4 


4,a 


4.0 


3.7 


i.5 




45 


4,7 


44 


44 


5.1 


* 


5. 3 


4.4 


4.a 


. 4 1 


45 




4 9 


4 8 


4.3 


43 


j5.1 




5.4 


5.a 


5.1 ^ 


5.1 


5.9 




5.5 


&a 


&0 


&1 


&4 




a 5 


7, a 


&0 


&2 


7.2 
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E. All hOBpltal inpatietit admlsiIojiSt hospital Instuanee enroUees qnder Medicare ^ ' ' ^ 






1 


909 " 1970 ■ 


1971 - 


1972 


1973 


AdnUsaiOB rate per 1,000 HI en 
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1901- 1900 1968^ 
02 


1961- -1966 1968 
63 - 
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1961- 1966 
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— -^^ — ~ — 


1968 1961- 
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in average vimU per year Moce 1966-67, after a small drop from 1963-64 
to 1966-67. For those 65 to 74, the pattern is more stable and shows a 
smaller Increase. For those 75 and over, ther^ is an irregular pattern 
which does not show a net increase over .the decade. 

Since use by those under 65 has been increasing more than by 
those 65 and over, it unlikely that the projected increase in the 
proportion of the population which over 65 will mean that older 
people*^ share of physician use will increai>e in the next 25 to 45 years. 
Hospital Care.— There are more pronounced differences in hospital 
services usage both among age groups and over time. The rate of ad* 
mission to general and special hospitaU per 1,000 persons in the total 
population increased from 110 in 1950 to 146 in 1965, the last full 
year before the Medicare .amendments to the Social Security Act went 
into effect, and to 148 per 1>000 in 1967 (table IV^IS-^). 

In 1963, well before the passage of Medicare, there was a rate of 
180 admisfeion^ to ^ort-tenn bc^pitaU per 1,000 person-years for those 
age 65 and over compared to a rate of 130 per 1,000 person*years for 
the total population. With the exception of the increased hospital 
admission rate for persons in the child-bearing years, there was a 
definite trend of increased hospital use with age (table IV-13-C), 

For the population 65 and over, the rate of admission to short^ 
. term general ho&pitals i^as 275 per 1,000 population in 1967 which rose 
./to 314 per 1,000 in 1971 (table IV-13-D). For the Medicare enrolled 
^population, the trends are quite consistent — in 1969 the hospital ad* 
mjssion rate was 307 per 1,000 enrollees which rose to 320 per 1,000 in 
1973 ttable LV^13-E). Two trends 'are evident in these data. There is 
a higher rate of hospitalization for those age 65 and over than for 
younger members of society, and the hospital admission rate for those 
65 and over has grown substantially over the years, particularly from 
^ the period before to after Medicare, At the same time hospital admis- 
sion rates have been Increasing, average lengths of stay have been 
generally decreasing after an up-suing for the aged in average length 
of stajf for the first few years after Medicare went into effect (table 
IV-13-D and E). 

In an analysis of the' distribution of Medicare benefits by the 
socio-economic characteristics of ehlerly persons, Davis (1) points out 
that after the advent of Medicare there >vas a decrease in the disparily 
m the rate of hospitalization of blacks as compared to whites. The impli* 
cation is that at least as regards this one area of medical care, the reduc* 
tion of a financial barrier ^to care altered the pattern of use f<ir a group 
whic)i has traditionally had lower levels of utilization. 

According to table IV^13^F, it is apparent not only^hat there 
was a differential rate of chan±;e in the use of hospitalization before and 
after Medicare bet^veen tl>e races, but that there was a' pronounced 
difference in the rate of person^ hospitalized per 1,000 population (as 
distinct for admission rate) by age groups. For those under ago 65, the 
' pre-to*post-Medicare rate of persons hospitalized shows a decrease after 
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Medicare. For those 65 and over, regardless of race, there is a substantial 
increase. 

These presumed effects of Medicare point out the degree to which 
patterns and trends in medical care usage may be affected by a change 
m the financing system for medical care. 

Nursing and Personal Care Homes. — Nursing and personal care homes 
are a sperial category of health-related facility, used in ovenvhelming 
measure by the elderly. In 1963, there were 505,242 residents in nursing, 
and personal care homes in the United States. Ctf these, 11.8 percent 
were under age 65 (see table IV-14) and 70.4 percent were aged 75 ^nd 
over. The number of rodents per 1,000 p^spulation was 0.6 for the 
population under age 65, 57.1 for those.age 75 and over, and 14S.4 for 
those age 85 and over. By 1969, aft^ the Medicare mi Medicaid 
programs were well into operation, the age distribution of residents in 
* nursing homes was not much different from what It had been in 1963, 

Table IV-14 ^ * - ' 

Summary data on residents in nursing and personal care homes ^ 

5 = V 

1953 1%9 



Number Percent Number Ferment 



Number and percent dlstribtttion of residents iti nursing and personal care homes* 
by vge / ^ - , f 

Total 505, 242 " lOa 0 815, 100 lOOUO 



Age; 

UndeV 66 j,, 59, 67$ Ih 8 92, 900 « 11. 4 

65 to 74, , 89,619 ' 17-7 138,500 17. 0 

76 S4 : 207, 243 41. 0 321, 800 39. 5 

'85 and over j"^ 148^702 "29.4 261,900 - 3*2:1 

Number of residents In nnrelng and peraonfll care bomes per l»O0O populatto n 
by age 

All ages— 20+>„^ 4 6 * 4 0 » 

20 to 64*;^,, 0.6 - a5> 

65 to 74 '7.9 ILl 

.76 and over 57. 1 7.6 

75 to 84 ^ '39-6 . - O ■ 

}6 and over . 14a4 * 

U F/Jf 1K3 <iatat ub!« B tni tibl« 2 **Chir«ctetUttc» of R«tid«tia in Inxtltuttons fat -the «t«4 tnd cbronkfttr 
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€«nter tar Health Sattstlcs, 3«rles 12, No. 2, Sept, im. For 1900, ubl« D And Ublo 1 "Cbttncteruues of 
RMld«int» In Nursing and Fenoiml Cu^ Hom«^ U,8.^unfr^Augu^ ]0G»/' vitAl and H«aJtb Sutisttc^ data 
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but the residents per \ ,000 papulation w ite dramatically lugher, particu- 
larly among the verj^ oUI. It was 0,5 per 1,000 population for those 
under 65, bat had increased to 76.6 per 1,000 populatiori for those 75 
and over The residents per 1*000 population had gone up for^hoso 
age 65 to 74 from 7.9 in 1963 to ILl in 1969. Thero was an overall 
increase in the number of re^ident^ in nursing and personal care home:> 
from 1963 to 1969—309,858 to 815,100, respectively. 

In absolute numbers, the poptttatton of "these homes had groi\"n by 
227 J55 persons age 75 and over between 1963 and 1961H. If we apply 
the 1963 rates of residents per 1,000 population to the 1969 population 
for the 75 to 8^ and 85 and over groups, the growth in the nulling home 

_ population would have been only 81,932. The remainder of this increase 
13 based on the change in pattern of use and not the increase in the siz% 
oKhe very old population. If we apply the X969 rates to the projected 
year 2000 population aged 65 and over, bjp age group, we will need space 
for an additional 503,036 elderly persons in nilrsing and personal care 
homes. This would.be a much :>Ibwer annual rate of increase in residents 

^ from 1969 through the yet^r 20(J0 than happened from 1963 to 1969. 
Between the years 2000 and 2020 the annual rate of increase in rt^idents 
of these homes would still be projecte\l to be slower, than it was between 
1963 and 1969; even Assuming a sizable increase in the proportion of 
those 65 and over who are 75 and over. Accommodating snch increases 
should be no less manageable than th^ change from 1963 to 1969^ whether 
by increased capacity use or the building of new capacity. If the rate 
of residents per 1,000 population [increases a^ dramatically in the next * 
25^ to 45 years as^ il did frora 1963 to 1969, this will create an entirely 
different situation rHow ever, the 1963 to 1969 increase in number of 
very old people in nursing and personal care homes was not primarily 
the result of more elderly people in oui* society, but of an increase in^ 
their rate of use of these homes. Such a pattern and its trend of change^ 
over time is a medidA care delivery system factor, not the result of 
population changes, and is, therefore, potentially controllable if there 
is a desire to exertise control over the delivery system, its use, and the 
total of economic resources devoted to it* 

Cost of Health Care* — These patterns and trends in the use of physi* 
cians, hospitalsT and nursing and personal care homes, in combination 
with inflation rates^ have signi^cantly affected the overall and the per 
capitajevels of expenditures for health care and the percent of the gross 
national product used for health -related goods and services over the 
last several years. Table r\'^-15 shows the national health expenditures 
and the changes that have taken place since 1950. The total national 
health expenditure in fiscal year 1950 was $12^02$ million which 
amounted to 4.6 percent of the gross national n^uct. Preliminary 
estimates for fiscal 1974 show a total expenditure of $104,239 million 
or percent of the gross national product. The per capita expenditure 
rose in the same time period from $78.35 to $485.36. If we apply the 
1950 per capita figure to the 1974 popul^ion, there would have been an 
increased total expenditure not of $92 biUion, but of $4.8 billion. In ' 
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other words, slightly over 6 perceat of the totoldDcrease expenditure 
can be attributed to population growth, the rest is the result of a com- 
bination of infiaUoQ in unit costs md increases ^ levels of utilization. 

The major specific items of increase in per capita health expendi- 
ture from I960 to 1974 were for hospital care^ which went from $24.09 
to $190. 44, and nursing home care, which went from $lrl6 to S34.69. 
TiVhen we look at the enange in per capita costs for personal heal^th care 
for the elderly from just prior to Medicare to several years after Medi- 
care, we see a pattern of continuous. increase year-by-year of approxi- 
mately $100 a year in per capita from $445 in fiscal 19^6 to $1, 21S in 
fiscal 1974. A^ain^ hospital and nursing home care showed the steepest 
increases, from $177.84 and $68.39, respectively, in 1966 to $673.18 
and$289.10inl974. 

Impact of Medicare on Health Care for the Elderly . 

The data on use and cost of health services indicate that the increases 
in demand and expenditures for such services over the past 10 to 26 
years have primarily been the result of changes in the pattern of use of 
thc^c services and dramatic increases in their cost. This occurred in a 
time period when the increases in the absolute numbers and relative 
proportions of the aged in our population took place at a Aiore draipatic 
rate thah is projected over the next 26 years: Unquestionably, some, 
but by no. means all, "of those increases w^erc related to the advent of 
Medi(^are and Medicaid. The history of increases in the levels of use, and 
percent of^the ^?ross national product and per capita expenditures for 
health care attest to this fact Given this record of changes in the use 
and cost of health related services, over the last several years, it is 
probable that our ability to rationalize the use of services and to exer* 
cise some control over the organization for their delivery and financing 
urill be more significant -than changes in the elderiy population itself. 

Aside from these indications of the impact of Medicare on the use 
and cost of care for the aged, there are other data available as to its 
effect on the system for delivery of care' In a study of the heiitth deliv- 
ery system in Kansas City (2) comparing the situations just before and 
2 and 4 years after Medicare, no appreciable change was noted in the 
orgftnization of health cate services. Most physicians had not altered 
their methods of practice although they recognized the need for other 
levels of care. Foiv^ plans to expand facilities and services made just 
after Medicare was implemented were actually carried out and no 
further Medicare-related chfimge in services was contemplated. There 
was no coordination between nursing home^ and hospitals. 

These findings ran eounter to the implicit, if not thef xplicit, intent 
of Medicare which was .to affect the provision, organization^ ptrd pat- 
terns of referral for bealth services for the aged withiij a ccmjjnunity's 
health care subsystem. It wjis expected that Medicare wWla result in 
anVxpansion of facilities and services and their coordination to provide 
more comprehensive iserj^ices for the elderly including transitional forms 
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Igfrcfftte and per capita luttonml i«a]tk expenditures Mstd percent of gross natfoztal prodncti to flscal rears 1990 and 1974 



Fiscal year 


Amount On tnHUons) 


Per capita \ 


Percent of GNP^ 


1950 
1974 


t 

$12. 028 
104, 239 


$7&85 \ 
486.36 \ 


4.6 4 

7,7 


Fer eapUa e^ndlttirea for selected nsttottal health senrjees for fiscal rears 1950 and 1974 ^ J . 


Fiscal year 


Hospital care 


Physician's aervices \ 


'J^tusing home care 


. ■ 1950 
1974 


$24 09 
^ 19a 44 


$17. 52 \ 
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$!. 16 
34 69 


EitiiDated per csplta perianal health care expeadltorcs tn total and for selected items for popnlat^ 
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^966 19^7 1968 


1969 1970 ^971^ 


1972 1973 1974 



Hoepital caie... — $177.84 $223.58 $282.89 $335.76 $375.13 $41^.5$ $46a 61 $50^93 $57a 18 

.Physidan's services, 89157 108.97 122.40 127.49 l4l,60 154 37\ 172. 5S ^ ISa 74 182. 14 

NuiBing home care ea 39 84. 94 113. 56 133. 18 162. 76 2^.39\ 237. 79 *2^5. 11 289. 10 



Total 44^ 25 535. 03 646.65 736. 19 828^31 §25.98 \l,03a 51 1,119.78 1, 217. 84 
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of inpatient care (extended care facilities) and ambulatory care services. 
The referral pattern among providers was also expected to change and 
expaad to enable continuity amoDg various types and levels of care. 

In the study liy Davis (5), she concludes that "a uniform medical 
care ftnaneing plan has not been sufficient to guarantee equal i^ccess to 
tnedieal eare for all elderly persons. Those elderly population groups 
with the poorest health are the lowest utilizers of medical cate services 
under the program— the poor, blacks^ an<l residents of the South. 
Furthermore, differences on the bai>is of income, race and location are 
of sizable magnitude." 

Davis also notes that, "the structure of the Medicare program, 
through its reliance on unifomi coi>t-5>haring provisions for all elderly 
persons^ i*; largely responsible for the greater use of medital services by 
higher ineome persons.*' She recommends that, "several changes in the 
Medicare program are required to reduce the Inequities revealed by the 
curr^t distribution of benefits. Four areas which seem particularly in 
need of reexami^atfon are (1) The cost-sharing structure of Medicare, 
(2) efforts to improveaccessofminorities to medical care, (3) the sources- 
of financing for Medicarei and (4) the method of physician reimbutse- 
ments*' 

Suggestions for the general direction in which we should be heading 
were made by Coe and Brehm who noted : 

Since a coasiderable amount of research has shown 
time and again that our present fee^for-service ot^ani- 
zation of medicine is dysfunctional in terms of providing 
certain groups with adequate medical care — especially the 
poor and the aged — it would seem reasonable that some 
form of subsidized care would be provided. Medicare and 
Medicaid, of course, already provide some precedent for 
this approach. But these programs are not oriented to 
altering the present system for delivery of medical care. 
They provide financial support for the present system ^of 
delivery which is oriented primarily toward dealing with 
ilbess, not promoting health. What is needed is a combi- 
nation of subsidized care and a reorientation of the delivery 
system to a coordinated comprehensive system concemed 
with the maintenance of a maximum health condition and 
' ^venting, as well as dealing with illness. Such a reorien- 
tation coupled with a reorganization of the delivery system 
wpuld incorporate the physician into an organizational 
network which coordinates his efForts with those of other 
medical and paramedical specialists. This would relieve 
the doctor of the need to spend his time performing tests 
and other functions which can be handled by specialists 
aAd technicians with lesser levels of training. It could also 
alter the existing concepts of needed physician/patient 
ratios thereby easing some of the upward pressure on the 
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cost of medicaloare and partially relieving the short^e of 
fully trained pByacians (4). ■ 

Alternatives to the Organization and Financing of Health 
Care Delivery , 

Among the syitems beini^ considered aad actively pursued are some 
form of National Health Insurance, ^der availability^ of Health Main, 
tenance Oiganizations (HMO's), $n4 increased use of physician extend^ 
ers, nurse practitioners, etc. 

Nationat Realttt losuraBce.— It seems reasonable to expect that the 
United States wiU ultimately adopt a national health insurance measure 
for the financing of care. However, it is also highly probable that our 
first such program will strictly provide a mechanism to finance the use of 
health care on a cost-sharing basis^ with part of the cost of care paid by 
the user and part by the govemment/insun&r. 

HMO's.— The need to provide morQ coordinated, comprehensive health 
care services and at the same time contain the rapid increase noted in 
health care costs has dven rise to a series of planning and experimental 
techniques. The HMO Act qf 1973 and the inclusion of HMO's under 
the Medicare remibursement program are two mechanisms to encourage 
this prepaid group practice arrangement as a potentially more effective 
and cost-conscious delivery approach. ' 

'WhOe these mechanisms are (designed to^ promote HMO's, there is 
some concern that various of the reqxtirements placed on them to 
qualify for Federal ^funds may be restrictive of their competitive posi- 
tion. Efforts to promote HMO's are based on data which recognize 
their potential to alter patterns of nse, particularly by replacing in* 
patient services with ambulatory care services and thereby reducing 
the overall costs of care. 

As Harris points out in his study on the effect of bed supply, on 
hospital utilizatiop: > ^..^ ^ ' 

^ The results of tHsetudy support the contention that 
hospit^'beds tend to create their own demand for utiliza* 
tion, at least for the New York State cctinties studied. 
While this elaboration analysis was based only on New 
York State data, additional evidence from other areas are 
consistent with its results. It is generally recognized, for 
' example, that pre-paid health insurance plans, such as 
those of Kaiser^Bsnnanente in Oregon and California, 
maintain fewer beds per 1,000 of their subscribers than is 
the case for more conventionally insured populations, and 
that these plans have lower hospital utilization rates £han 
more conventional plans (5). 
Physician Extenders*— Experimental programs are beihg initiated to 
promote the use of physician extenders. The same amendments to the 
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^cial Security Act which provide the mechanism for incentive and 
prospective reimbursoment experiments utid^r Medicare aa a way of 
investigating the potential for enpouraging^cost control in hospitals 
Also provide the mechanism for programs ijsing physician extenders. 
The intent is to promote the use of personnel \^rho can substitute for 
dtr^t physician semces thereby increasing tne avaUahiUty of physicians 
for more complicated tasks by Using lower pa^d personnel 

All of these various possible approaches relate to the need to deal 
with the overlapping ptohlcm areas of ijiianpower provision^ cost- 
financings and availability of facilities and services at appropriate 
bvpls of care* Sound planning is obviousfy required to provide the 
coordination needed among providers to deal effectively with these 
problem areas, Klannan (6) points out th^it^ ''The primary reason for 
health planning in this country is the m^merous instances in which 
the interests of the individual^ health*c&re^ institution and those of the 
community m&y diverge- - < From a technical sta^dpomt^ it is much 
mojr^ difficult to plan for health services at the local level than nation- 
ally Notwithstanding, health services arejmostly provided at the local 
level . In the past decade^ local health planning has been hampered 
by unstable federal funding. The absence f>f national policies and guide- 
lines has lead to a constant-quest for new;i<Jeas/. . What is required^ in 
addition to steadier funding, is a fostering of local capabiUties for 
health planning. . . In specifi^ circumstances^ the Federal Govern- 
ment is expected to serve its jtt superseding decisionmaker 

Future Outlook and Research 

In view of the data presented on projected demographic changes^ the 
patterns of use of health^related services and facilities^ and the trends in 
the use of these services and facilities^ what changes can be anticipated 
for the delivery of health care services for th^ elderly and what are 
some of the related research questions? Within the next decade it is 
expected that the U.S. Govemm^t will have adopted a National 
Health Insurance program. The program will cany provisions for de- 
ductibles and coinsurance and specUied service exclusions. In addition^ 
no greater exercise of control over the system for delivery^f health 
care services can he expected. However* there ^rill he an ftnproved 
standard of health insurance coverage for the entire U,S, population, 
With an improved guarantee of payment* the general population will 
pTohahly place a greater ((pniand on the health resources of this cou ntry* 
with possible resultant downward pressure on the availahiHty of 
health services for use hy the aged. Alterations in overall demand hased 
on this insurance program will probably not seriously erode the avail' 
ability and use of health services hy the elderly* hut to the extent there 
is an effect* it can be anticipated to be a negative one for the aged 
population. Existing coverage under private health insurance policies 
and public medical assistance programs will lessen the impact that 
National Health Insurance might have had on levels of demand 
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for health services from the population at large. However, the imple- 
mentation of such a program should be monitored for it^ impact on^ 
the availability and use of health services^ particularly those most' 
appropriate for the type of health care needed by the aged. 

It can also be expected that HMO's wilt become increasingly 
popular and s^rve as a mechanism for providing coordinated^ compre- 
hensive care not only fof the aged but for all age groups. Fully packaged 
prepaid group plans which own ai^l operate their own hospitals, 
skilled nursing facilities, etc., will be more common. Research will be 
needed to establish the value of these plans to contain co^^ts and hold 
down utilization^ particularly of the more expensive inpatient facilities 
without reducing the quality of care. The iAipact on cost and use of 
different organizational patterns and physician reimbursement mech- 
anisms both within and outside of such HMO*^^ should be evaluated. 

Physician extenders, physicians' assistants, and associates, nurse 
practitioners and whatever new titles may surface to designate^ these 
categories of alter egos and limited replacements for physicians can be 
expected to come into greater use. They will serve as a means of spread- 
ing the supply of physician services over a larger population base by 
the use of lowerpaid, less highly trained personnel to deal with SLtua^ 
tione not requiring the physicians' level of knowledge and skill, 

„ Additional research must be undertaken as to the most effective 
means to utilize these pBTSOnnelr so as to increase the overall quality 
of care while reducing the demand for physician services and the costs 
of care. Additional problems still remain in institutionalizing the use of 
such personnel withm the deliver}* system. More research is needed on 
such problems as mechanisms for financing and payment, the require- 
ments for licensure and the permissible functions for such persons as 
they exist and differ from state to state, malpractice insurance com^ 
plications such as whether the physician supervisor or the extender 
bears responsibility, and general acceptance by both physiaans and 
patients of such st%ff and the nature of their functions so to promote 
thp smoothest transition to maximum use. Concerns for cost control 
and appropriate use of the hospital should promote wider use of a 
variety of care levels, including skilled nursing facilities, out-patient 
ambulatory and day bed care services, and home, health care as a 
means to shorten or avoid hospital stays. 

Research is needed ""on the efficiency and effectiveness of alternate 
treatment modalities and levels to control costs of care. Analysis must 
be undertaken of the organizational factors^ financing mechanisms^ and 
decisionmaking control elements as they operate within and between 
provider units to influence general measures »uch as rates of jtise^ average 
length of stay, unit-pfitient tost, cost of ait episode of car^, and total 
population or area health care costs. Patterns of use of alternate treat* 
ment modalities and levels as these relate to the total costs of care, and 
the impact of changes and improvements in medical care technology 
on costs and efficiency in health care delivery must also be assessed. 
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These various orgaDizational and fiDaDcial mechanisms are. a ready 
in pse or about to be used. Their use and acceptance should expand - 
beyond the very limited scope that exists at present for some of them. 
The next decade will probably not be one in which new Ideas for the 
organization and delivery of medical care in general or for the ^ed are 
expounded It will probably be a period of heightened awareness of 
th^ need to more effectively utilize medica resources and manpower 
and to control the cost of medical care by putting into practice the 
various delivery sjrstem organisation and financing ideas which have 
been discussed over the last few decades. There is no shortage of ideas 
in this area. However, there ap&.Xraitationb in authority to direct the. 
implementation of various deliveiy approaches and to Coordinate or 
control the health care delivery i3"&tem, and a deficient base of know- ^ 
tedge as to which mechanisms and organizationefl combinations will 
most effectively accomplish these purposes. The research questions re- 
viewed must be addressed so as to expand this base of knowledge. 

These anticipated changes in the general structure of the health 
care delivery S3rstem over the next few decades is one of movement along 
already defined lines. Health cise for the aged will he affected more by * ^ 
these general developments than hy changes in the age structure of the < 
population. The adaptations needed m the health care deliv^ system 
to adjust to projected demographic changes in population should not 
require any (Jrastic or concerted efTorts. The projected population 
changes over the next 25 years will take place gradually and in total 
will be less of a change than was experienced pver the past 25 years. 
Beyond that, the pace will quicken hut will be no more dramatic than 
the 1950 to 1975 period. The total number and proportion of the aged 
in society will he tVt much larger and we cannot di&count the impact 
of th\^ change. Howoverj accommodation to this increase should he 
manageably within what can be regarded as normal changes within a 
market to altered need and demand patterns. These population changes 
will occur at a reasonable rate^ and adequate lead time is available with* 
out a need for crash building or training programs. With or without 
expected changes in the delivery system, plamiing and providing for 
the health care needs of the elderly should not be a major problem he- 
cause of the anticipated pace of the population age changes. However, 
the direction and degree of change iii general characteristics of the 
dehveipr <;ystem will be the most significant factor effecting the patterns 
of avadttbility and use of health-related services and facilities for the 
aged. * . 
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Discussion 

Waldroit: You were advocatiiig more widespread use of HM0*3? 

Brebm: I am saying what I anticipate will occur in areas that I think 
are approj^nate for research. I think we should have more use of HMO*&. 

WaldroQ: Is there any evidence at this point that, in such places as 
the Kaiser plan wtiere you have lower hospitalization rates, there haa^ 
been a positive effect on any concrete health measures? 

B^fam: To my knowledge, there are no data available that indicate 
eittier a positive or negative impact of the extremely low rates of in* 
patient care use^ The implication comes through then that if ambulatory 
care use is a whole lot cheaper, why not use ambulatory instead of 
inpatient care? >^ ^ 

Speaker: Can I ask, in that connection, whether any HMO plan has a 
lower premium than a fee^for^errice plan? 

Brefam: There are as many .different organizational and financial ^ 
mechanisms among HM^O^s as there are HMO's in the United States. 



Speaker: Do any of them come out tower UmEa fee-f or^service plan? 

* 

Ostfetd: The H^^rvard Community Health Plan. One thing you must 
also take into consideration is what are you getting for your money, 
how iQUch are you paying in the way of premiums, how much service^ 
are you getting^ and how much out of pocket costs are there? the cost 
of the premium is just one part of t3ie whole issue. 

Eow^ We are talking abo\it health status in using an HMO. Primarily 
the HMO experience to date has been on younger populations and very 
few people 65 and over are included in' HMO's. This came as a result 
of HIF in New York and Kaiser on the West Coast which were designed 
primarily for working populations. Therefore* thejn^ere high^ selective 
for young adults 'who wer^ capable of being employed. It would be very 
difficult to use those da^a to evaluate whether the health status or the 
entire population — and especially the elderly— is aifected by belonging 
to an HMO rather than a fee-for^ervice plan* . 

Brefam: Let me respond to the coupling there^ which is not an unusual 
coupling, of HIP and Kaiser. Th^ are about as far apart as organiza* 
tions gOt in financing mechanisms, etc. Therefore there are as many 
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'cliffereDces in kinds of utilization rates between Kaiser and HIP as 
there are between HIP and fee-foT'Senrice programs^HIP does not 
employ its own physicians, it uses a panel, md does not own its own 
facility. 

Weksler; I am concerned about tbe advocacy for ii^creased care for 
the older populations wbere presumably tbe reasons (the health reasons 
are less fixea) have not been really convincingly shown to attack and 
maintain health. The question that comes np is in more favorable * 
populations, if healtfi maintenance cannot be demonstrated to he tbe 
product of these HMO's, is there- really a reasonable and rational 
belief that HMO^s will be more effective in older patients in whom 
txnpairmeats are probably more fixed. 

The second point is that the HMO's are presumably evaluated 
not only on their, capability for health maintenance, but ultimately 
that they will become cost effective. I think that is a question that has 
to be addressed — whether the cost effectiveness of HMO's for older 
age groups is a conceivable outcome. I think there are real questions 
about extending care to older people a^ opposed to studying diseases 
ahd problems of old people. Certainly maintaining health of older 
people is veiy expensive technology. I think what I would like to see 
is that We learn more about gerontology so that we might give preven* 
tive health care^— I am not sure that we should go tbe HMO route — to 
^ho$e lige 65 and above. I feel that way because^here is so little evidence 
that ^MO's are either cost effective or health effective. 

Brehm; HMO^s have two separable aspects. One is an orientation to 
preventive care as a presumably more effeptive technique than getting 
in afterttr?v(act and having to do something about it. There is a whole 
' aspect of HMO's which simply says if you provide a reinforcement such 
as a reward for efficiency of operation for cost savings, that by giving 
the physician an opportunity to share in the cost savings by providing 
prepaid capitation arrangements, you have some built-in bases for 
reducing the use of the most expensive facility you think you need. 
That, I think^ is a separate thought from whether pieventive health care 
makes any sehse or not. There are data*on the Kaiser experiments with 
multiphasic health screening which indicate that to some extent it has a 
beneficial effect through early detection and use. 

Kovar: Do you have any idea what proportion of the health care of the 
elderly is devoted to prevention as opposed to improving conditions or 
alleviating symptons or curing? i ^ 

Butler: It seems to me that Dr: WeksWs question really points to the 
need for research into the preventable causes for these conditions^ 

Brehm: I am advocating HMO's as an organizational mechanism which 
has a built-in base fdr providing some.cost efficiency as opposed to a 
fee*fOr service arrangement whereby the more services the patient uses, 
the more the physician receives^ Tbe way most physicians in the United . 
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States a(d currdQtl> paiJ» they get aothiog if they provide qo services. 
Whereas physicians oq a salary base at aa HMO. are paid aay^vay. If 
you do DQt^ovide services, J ou have more moaey to split up at the end 
of the year. 

Wek^ler£ I realty would just like to say that I think the hattlegrouad 
for (ite HMO should be in the younger population. - , ' 

Brebm: You and I disagree only in the sen^e that >ou are interpreting 
my comments to mean that the preventive health approach is very 
meaningful for an already aged population. That is not the basis on 
which I am advocating HMO's. I am advocating HMO*s as a way of 
avoiding fee-for-service which provides no incentive for efficiency, and 
instead provides a prepaid arrangement whereby the fewer services a 

- salaried physician can use, the more money stays with the HMO. The 
experience with thO£fe HMO'j& that ott^n and operate their own iacilities 
and pay physicians on a salary basis with a profit-sharing Arrangement 
is that they seem to use less of^e most expensive facilities. Whether 
the preventive health approach is going to work or not, I will defer to 

" ' further research as a ve^ specific medical question. 

Weksler; Of course, on^ problem with HMO's is that there is^certainly 
incentive for not using expensive forms of medical, diagnostic, or thera- 
peutic intervention. I agree with you, that it is not clear it is beneHciat to 
the patient. It i& b^neficial^ h6wever,for the end of the year statement 
for each physician. > . - ^ ^ 

Brebm: There are lots of different)^ orgaiiiz^ HMO*s^ some bf which 
hav^ very good organizational bas^, WhUe tlpiere is no indication that 
the patients come out much better, tbere is no indication that they 
come out any woiSe- ^ " - 

Closing Remarks by Chairperson Don C. Gibson^ D.VJff* 

The presentations and discussions in thb segment of the conference 
, sutjgest that application of^^ethqds.^oLepidemiology enhances nearly 
every aspect^pf rteearch on Health nC^rel^fittlicati^ for the Aged." 
The, nature of the data and projected trends^ presented by conference 
participants indicate substantive ch9ng|s over the next several decades 
in growth in numbers ami in relatjye^praportion to the rest of the pop- 
ulation of the agal jmd in the ecofkbinic, environmental, :£^ocia1, and 
health care needarof old people in this country. 

It applBars that the overall life-style patterns, along with utilization 
pattems'for public anfl private health car^e programs, will change for our 
.Nation's qlderly, All^f these variables will'l^&ve jnajor health care im- 
plications for the future. , 

Conference participants spoke to three broad areas^f epidemiologic 
application: ^ * ' I 

(1) Better definition of the magnitude of the problem^ we are 
to face as a result of the rapidly changing demographic picture fQr the 
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agmg population in this country, including anticipateil population 
shifts we will experienco over the next several decailes. . 

(2) Definition of iJroblem? an*J approaches we may take to acquire 
adrjitional information and hence provide much needed types of health 
care Here, we must a'so consider and resolve the complex interrelation- 
ships between the need (or and the utilization of health care. 

(•i) The inilietition thtit orgtmiztition aruliin£incin^<»f health care 
for the aged implies a research concept that is multidimensional in 
character and deals, predictably, ^vith tJic complex patterns of popula- 
tion (titferentials in health care use and need^for services and facilities 
for the aged. 

Participants also considered how national health care programs 
impinge on delivery and use of health related services by this 3^ment 
of the population. * ' . • 
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SuxranaiT ^. 

Five-Tear Perspective on the Elkridge Conference 

' Adrian Ostfeld, BU)* ' ^ . 

Yale Univ^ty^ - - 

School of Mediouje - ■ - . * - 

60 Con^e Street ' " - ' ' 

, New Haven, C5T 06610 - * - - 

My xemarks are divided into three parts. Fiist/what were some of thfi 
moi^ obvious out(^es of the first confereAce &elcl on the Epidemiology 
of Aging nearly Syeais ago? The piinciple aim of-that conference w>3 
a very simple t>De;*to try to increase the number of epidemiolog^ts and 
through th&m their students ^id colleagues who were cpn%emed about 
methodologioal and suWta^itive issues in research on agmg ia man. 
The extent to which that goal lias been met is subatontitd. Th^ have 
been two editions of the book* coming from that conference. There 
liave been cr^table applications to the National Institutes of Health. 
' I i^unk it is fair to say ihat t^e demographic analyds prenaied by 
Jacob Sieg^l from the C^us Buxeau data was to some extent Cumulated 
by t^e confearence. In addition* there was^mcreased attention to up- 
dating this information as a basis for plansmg for t^e needs of an aging 
populatiogu- / " 

Two conferences In addition to. the present one wd|» direct con*^ 
^quences o^fthat^-first on6 — a Conference on Senile Dementia and 
- anothetjonr^'SoSrNutnUo and Aging. It is'^too early to tell what the 
^k^mes of these coniferences will be* I was not prSint at the Cfmfer* 
ence on Senile Dementia and I speak only from ^second halad sources 
of information. ' 

The Conference on Food> Nutrition and Aging concluded generally 
that the^ disorders of ovemutrition more significant than t^e 
disorders of undernutrition among the pr<i9)lems of the aged. A useful 
publication has resulted from that conference (l). 

The 1972 coy^erence led to an increased emphasis on the study of 
a single phenomenon in stroke which had» what one might call» a nega- 
tive resmt; but nev^heless a very useful one. Some unknown propor* 
tion of strolpBS in older persohs are reported preceded by so^alled early 
warning signs oar tran^ent ischemic attacks and it was a matter of 
considerable importance to determine the extent to* which that was 
true. In other wordSj it was impottant ^"^o^ what proportion of 

^ ' f * 

*Ostfeld, A. M:* QibsoD, C.^ Edaj Bpidmioloinf of Aging DHEW, 
PHS, NIQ, NIpHD» 1972. Bethesds, UD 20205. 
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strokes were preceded by signs or symptoms pat would ''tip oS" botb 
tbe pati^t and.tbe pbysician allowing for tb& possibility of doin^ some- 
tbing before tbe stroke occurred. ; J 

The data collected, in ptu't as a result oi that conference, made it 
clear that the annual incidence of these traoslent Ischemic attacks or 
early warning sigba of stroke is of the order lof I per 1,000 per year in 
persons aged 65 to 74 and in comparable populations the incidence of 
stroke is 1 to 2 per 100 per— year or at least 10 times as kigh. Thus, it 
IS clear that the overwhelming majority of ^^^Irokes are not preceded by 

* l^ese attacks or it may be that our methods of determining their in-* 
ciden^ce or prevalence require further precision. I am inclined to think 
that it is the fonne^. At^'least we know that at the present time there 
seems no justification for major attempts to educate either the general 
public or the ptiysicians about early warning signs pf stroke, a useful^ 
although essentially negative finding. 

As a result in part of the first conference, the Geri>ntoIogy Be^ 
search Center is planning to expand its efforts in human aging! Inter- 
estingly enough, Dr. Gijbson Bnd I hAve had a total of 354£ommunica-' 
tion^ from institutions indicating either, that they intend to use the 
contents of the book'in ^ couiseoor asking perinission to do so. (There 
j^re still pleas^t an^n^ve people who write and ask for permission to 
do Uiat.) Obviously many other people nray have decided to use it and 

"did not notify us of their wishes. These 35 letters have come from 
baccalaureate degree programs in colleges and universlti^ from schools 
of public health, from graduate programs in biology, j^chology, one- 
high school, one dental schooK but only one nftdicd school. 

The secon4*gener&l area th^t I want. to talk about deals with the 
14 research questions that arose at (he end of the 1972 conference. 
We might go through them briefly to see the extent to which either 
new data bearing on these issues have been produced or a reorganization 
or rethinking of the available data have been accomplished in the 
intervening years. ^ 

1, Qaestlon: Is the^ a val^d and reliable definition of aging inde- 
pendent of the conunon chronic diseases?^ 

Answer: No* 

2, Qaestiont What does the remarkably high prevalence of carbo- 
hydrate intolerance in the elderly nlean in t^rms of morbidity- 
and mortality? What is it^ mechanism and should it be^reated? 

^ Answer: There has been a modest increase in knowledge in that 
area. It is clear that the prevalence is indeed high. There is also 
some evidence that if it is not producing symptoms and if it has 
tot been diagnosed clinically this so-called chemical or clinically . 
inapparent diabetes or abnormal glucose tolerance appears not to 
have the kind of grave implications for morbidity and mortality 
associated with clinically evid^l and treated diabetes. Therefore, 
there may not be quite the urgency for concern about the medical 

. management of the disorder. 

3, Question: What are the precursors of Alzheimer's disease and 
chronic bg^in syndrome in the elderly? 
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Answer: Unfortunately^ we have made no substtmtial progress in 
Jhat area in the last 5 years, 

Qneaffon: In elderly cohorts^ how do endocrine and immune func- 
tions decline over time, and hpw^ is the decline correlated v^th 
morbidity and mortality? 

Answer: I think a good deal of interesting and intriguing cross- 
sectional data have appeared about inmiune function in man. 
Unfortunately, we have not bad quite the same kind of increment 
in knowledge ^about endocrine function in man, but it is very 
difficult and probably unwise to' extrapolate widely from cross- 
sectional studies. I have to say tl^at ttib infom^ation we have is^ 
still quite meager and requires replication in longitudinal -efforts. 
5* Question: What is the value^of intislrent^on studies on blood 
pressure in older populations in reducing the incidence of stroke 
an^d senile de^oe^tia? 

Answer: I think ^e have had some clear additions in our knowledge 
in this area. As a matter of fact the time that the conference 
was going on, the^ celebrated YA studies on the treatment of high 
blood pressure had been published in part and some additional 
information was going to*be published. I think sorne of the data 
coming from those studies have bad very clear implications for the 
treatment of high blood pressure in elderly people. 

Two VA studies together treated patients with diastolic blood 
pressures ranging ttom 105 to l29. In separate xeport? from the 
the VA, there were approximately ,80 hypertensive persons in the age 
group 60 and over studies, with the results of the treatments for 
hypertension in them remarkably xlear. Approximately 40 persons 
who were treated v^tb placeb<f in the period of the study, showed 19 
major morbid events — sfrotfe, coronary ijeart disease, congestive 
heart failure, and three deaths. The group treated with an active 
preparation, showed no major niorbid events and one death in the ' 
period of the study. I think this constitutes a substantial increase 
in our^owledge. 

We have very strong evidence- th^n, that there is value to 
intervention on blood pressure in older populations. Whether or 
not the subsequent lowering of blood pressure will retard the 
decline of the ^ intellectual function that characterizes^ senile 
dementia is a question lhat will require further work sncl should 
- have a high priority. ^ ■ 

& Question: Why is lifespan so extraordinarily short after the onset 
* ot senile dementia? ' 
Answer: Some ot the data that^.Dr. Gruenberg showed us suggest 
th^t perhaps the" lifespan for those people is begimiing to increase 
somewhat. It st^ll remains very short, however, and .the reasons 
for this abnormal shorting in lifespan are totally unclear. It may 
be related to such simple measures as nutrition, voiding and hygiene 
or it may be related to mu<ih more' complex influences of central 
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nervous system and braii function on a wide varieti^ of boj^ily 
systems. I think tbat we could learn a goo4 deal more in this area 
by the simplest of bedside observations. 
7* Question: What living arrangements for the elderly will produce 
the lowest morbidity and mortality and the highest indices of life 
satisfaction? 

Answer: I think we phrased this question too simply; we were 
naive. Those of us who were involved in that conference have 
learned what many ct you must have known previously, that the 
living arrangements for the elderly having beneficial effects var^ 
with the social situation, the characteristics .of the elderly, their 
past life history, their past experiences and their perceptions. 
Nevertheless^ it should be possible to define these kinds of ciFcum^ 
stances for a number of individual elderly groups. I think, there- 
fore, that the question raised less naively has substantial merit., 
8* Question: Wh^t aspects of socioeconomic status make it so 
important a determinant of longevity? 

Answer: I am afraid we do not know the answer to tjps question. ' 
It is a very difficult question to operationalize. Wc'' all recognize 
the high correlation between variables of socioeconomic status and 
* health and longevity and it b very difRcult to understand why this 
relationship exists. I would like to see a good deal of thought and 
attention giv^n to operationalizing these questions, defining the 
variables of moment and consideration given to their being either, 
added to ongoing studies or a{>plied in several setting. Obviously, 
this is not the time — at the end of the conference and in our present 
state of fatigue^ to spend a grea't deal of time trying to make these 
issues more specific. Tbat will have to be done in our own bea<}s 
when we get back into our own wotksbops. 
9, Question: What can we learn from studying the effects of retire- 
ment, relocation, bereavement, and economic loss in cohorts of 
elderly persons? . * 

Answer: I think today^s conference has*indicated tbat we Bave 
learned a modest amount in these areas' in the time between the 
conferences. This has been a useful field for investigation and I 
think tbat it represents one of the areas in which theoretical and 
practical progress ho^been made. 
10, Q|iestioiij Why are mortality rates lower in the Mid-western 
United States than in the Southeast and Ifljttheast? 
Answer: T^iere are mai^y ideas about Tnis is so, ranging from 
differences in racial and ethnic composition and in life-style to 
differences in medical care. However, I believe that at the present 
time we are limited to speculation. If these differences become 
smaller, then perhaps the question wilt become less important. 
At best, the differences ^ marginal in terms of their importance 
because there is not a ikuge difference between the best and worst 
State in the United States. If they persist however^ or if they 
increase, I believe they deserve our serious attentjon. 
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Ih QuesUoD: What are the difFeroDtial effects od aging of sex? ^ 
Answer: I think we have had increasing information in these areas, 
eveh in the last 5 years. Many of these effects have heen discussed 
today in the form of the nature^nurture prohtem- The consensus 
now is that the survival and longevity of women appears to he as 
mudh or more related to hiological factt>rs than to socioeconomic 
and psychological factors, although the latter unquestionahly play 
some role. 

jHow to proceed heyond this or to define the specific aspects of 
womien's hiologicol superiority is a very JiflScult question* Some of 
the <^ata presented hy Kannel suggested that whatever this hio* 
logical superiority is, it is present during the reproductive years an^ 
dissipates rapidly thereafter. This only helps us to understand the 
period of li^ during which it may he operating hut it does not 
necessarily tell us what it is* I helteve much thought is necessary 
before one can operationalize an experiment or a series of ohserva* 
tions which will telKus much more &hout this phenomenon* ^ 

12* Qnestibn: Do dietarj- hahits adversely or favorahly affect morbidity 
and mortality experience in populations? 

Answer^: Surprisingly, We cannot give a •direct answer to this 
question in spite of the great deal of attention given Xo fS^ing 
progr^ips for the elderly, I still helieve that the effects of ovemutri- 
tion in the elclerly are much more significant than those of undemu* 
trition and the lO-State s^udy of relatively impoverished persons, 
particularly the elderly, w&ich was discussed at the 1972 coiyerence, 
suggests that the major disorcJAs ol malnutrition are neither highly 
important nor widely prevalent problems in the elderly. They are 
moderate problems, notgrave ones, suggesting to me tb^t the major 
beneiSt of feeding programs for the elderly may well be social rather 
tb&n txu tritional . ...^^ 

13^ QttesUon: Can Comfort's measures provide a \iseful indgfC of aging? 
• Answjer: No, 

14^ Qnes^n: Can studies of aging be grafted on to existing cohorts^ 
for iilstancet the Framingbam, Albany, Evans County^^and Te* 
cums^b studies? 

Answei^: They have been and I am sure that at the time of the first 
1*972 cotifercnco there were already not only substantial plans to do 
this, but some grafting was already being* accomplished. The large 
scai6;fobort studies to which I refer are now endangered species. I 
think that all but Framingbam and Evans County are either mori* 
bund or dead. The answer to the question ''can studies of aging be 
added to cohort studies of aging populations?" is a resounding yes* 
Not only has this been done but done with great merit. Further 
continuation of these studies is vitaL 

I come now to the third and last parts of my comjoaents. If we have 
another Conference in 5 jrears, I would like ^o see a number of ev-ents 
take plaqe in the years between now and then. 
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First, I ^Dt to discuss again the matter of grafting studies of 
aging onto ongoing cohort studies. If we A^ant to understand health 
and disease in the aging man or A^oman, we are going to tiave to rapport 
the few cohorts that no^ exist to obtain information efficiently and cost- 
effectively and Without a long lag penod. I think it ii> extremely impor* 
tant for the Framingham study, for instance, to be &upport^d well 
into the future. By that I mean plans should be made nou for the next 
20 years at the very least. It is a national resource and I think it is 
extremely important to iti^ure it6 continued health and survival. Within 
the limits of both policy and fiscal restraints at the Federal level, 
security for the investigators and stabilit> of funding should be ^ar- 
anteed. If this is not done, we will miss our bebt chance of obtaining 
cost-effective information relating to man. 

I still believe that if it were possible to carry out a cohort study 
of a population largely free of atherosclerosis, it would be a very w orth- 
while investment. If such a group can be found and if difficulties 
encountered can be surmounted, it would be a very rewarding effort 
in aging. I do not mean to downplay or denigrate cross-sectional 
studies, they have merit and are easier, shorter and less expensive to 
do. In my enthusiasm for maintaining the cohort studies that we now 
have, I do n^ot mean to imply that cro&a-sectional studies have no value. 
Second, it seeps to me that during the next 5 yearsor less we should 



Such attem^t^ have not benefited us in the bhort run and I do not think 
they will. We must recognize that w^iat is aging to one generation is 
perceived by the next to be di^ea^^e. The hardened arteries and slight 
mental deterioration that were believed characteristic of aging in the 
l9th century and the early 190O's, we now recognize as disease. 

The same sort of thing happens frequently. The neurological 
literature i& replete with the fact that in the neurological examination 
of eliierly people certain changes are observed. The knee and ankle 
deep tendon reffaxes are absent, the perception of pa^ition and vibra* 
tion sense in the ankle is absent ^ and the lower legs get weak. These 
Signs are all assumed to be a part of normal or natural aging. However, 
when we looked at these ttata, cross-sectionally in a cohort of 3,400 
people aged 65 to 74, all ot these ^'hallmarks of the aging nervous sys' 
tem** vveie largely restricteil to persons with <iiabcteSf knowti coronary 
heart dt^e^, peripheral atherobclerosis and significant high blood 
pres^re. Persons free of thf^se ili^rders <lid not have absent knee and 
ankle jerk^^ or absent position and vibratory sense and weak lower 
extremities^ Thus another so-calle*! chara(;teribtic of normal or natural 
aging is disoard^d (2). 

Thinl, Hiucb can stilt be leameil by stuttying the natural environ* 
ment of aging populations, We need a good deal more information 
about the effects on aging populations of crime, retirement, bereave- 
ment* social isolation, migratiohf and the like. How do these affect 
human morale, h^Balth ami survival in the elderly? Opportunities are 
ansing constantly, we must continue to mobilize our^resourc^s and 
take advantage of them. 
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Fourth, there ought to be application of epidemiological methods 
to studying a wide variety of social programs now in use for the elderly. 
How good or what benefit are such programs as, the Retired Senior 
Volunteer Programs (RSVP), Foster Grandparent Programs, Hot Meal 
Programs, or Senior Centers? We can use the methods that we know 
to determine whether these programs are achieving the goals that Ihey 
should be achieving. 

^ Again and again we hear the comment that depression b a very 
serious problem in the elderiy, although bone of us have data on its 
prevalence. I think ^t least Hve people who have been speakers at this 
conference and others who have been questioners have raised the same 
point. My own view is that depression in the elderly not only slows the 
machine, but wrecks the machinery and we have got to learn more about 
it. \ think that we can probably learn faster if we abandon Freudian 
theory and complex theoretical frameworks and study^t in as clearly 
defined and as simple a frame of reference as possiJMe. 

1 have only ^wo more points to make in other areas that 1 think 
are important. I am becoming incieasingly aware that Federal agencies 
can do tilings that university people can only do with difficulty if at all. 
The Cepsus Bureau^ the Framingham study, the,^^£||f Security 
Agency fnd the National Genter for Health Statistic's scholars do 
things wQX that universities cannot: 

The ]^ederal agencies must be increasingly responsible for pro- 
viding data on national health needs both met and unmet; on the 
monitoring of'^fFectiveness bl major health prograqis, both preventive 
and therapeutic; and for developing more information about health 
planning for the elderly and for all age groups. 1 cannot see how scholars 
in tmiversitios'^an do these jbbs at the cos^ and with the effectiveness 
that the Federal agencies can. Some things may be accomplished by a 
Federal agwcy with a moderate change in budget and personnel that 
cannot possibly be a^ieved fey any University or consortium of universi- 
ties. Perhaps programs in which peo^ple in the Federal agencies could 
spend a year or two in universities could be expanded. Likewise, the 
people in university centers might learn a good deal and might make 
useful contributions, if they had wider opportunity to spend modest 
periods of time within Federal agencies. Tbo^e fj^m the university 
centers w6uld have a good opportunity to leahi.thB methods and the 
techniques of the agencies, and those from the ^encies might be able 
to gain knowledge in some areas not availabfe in the agencies, 1 would 
suggest that a good deal of thought be given to the development of 
such programs so that these changing relationships might become 
possible. 

Finally, there is a vicious cycle in physicians^ attitudes about the 
management of all disorders of the elderly. In some cases it makes no 
difference because there is little they can do.tn other cases^ however^ 
there is a good deal that they can do. The typical physiciSn who gives 
care to older patients^a^ been known to say, ''There is a great deal of 
illness and misery among the old folks. 1 guess that is a part of growing 
old. I don^t think therein a lot 1 can <}o about it and 1 probably shouldn'^ 
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try too hard to treat it. I might do more harm than good. My older 
patients certainly get sick and die at a rapid rate. I guess I was right, 
there isn^t much you can do about iiJ* 

Such statements make us realize how pemicious this sort of 
thinking is, particularly for those U^iesses about which we can do 
something. For example, I will take one disorder that I know some- 
thing about and one about which somethi^ can be done. 1 rofer to the 
treatment of high blood pressure for which Kannel pt^sented evidence. 
This is a very serious problem in older people. Even if the doctor had 
available to him the information we have about high blood pressure 
from epidemiolo^cal studies^ he might still say, ''Why half of my 
patients 65 and over have high blood pressure. I seem to remember 
that blood pressure or high blood pressure is iQQ plus your age, so I 
guess that is a part of growing old. Maybe tbe^ need that increase in 
order to maintain circtilation of the brain. If that is the case I should 
not try to treat it very heroically, I might do more harm than good." 
Or he might say, ^'My older patients are in and out of congestive 
heart failure every other week and they are dyinglike flies of stroke 
and heart attack. Well^ I guess I was right, there does not look like 
you caii do much about treating high blood pressure in older people.'* 

If we want to have an effect on what physicians do we will achieve 
it by raising the expectations of older people. The final suggestion I 
have is that the Institute on Aging miglit define its clientele or its 
political clique or its sources of political support to try to find out 
more about what its clients want and to see if they can provide, more 
support for the goals of the Institute. I think we must raise the expec- 
tations of the elderly as to what can be done for them in certain specific 
areas. The expectation that nothing can be do^e is now more harmful 
than beneficial. At the time when there really was not much that could 
be done it was at least, \t no^benefidal, not harmful. In essence, the 
goals that 1 am presenting are related to education of the public and 
to preventive medicine. 
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l^iscussion 

Dr Botler: I would like to ask Dr. Ostfeld to commeDt od ttie ppten- 
tialities of random preventive trials for some of the suggested inter- 
ventions to improve the health status of the aged as a quick way of 
advancing knowledge in' addition to passive studies. Why do we put 
of! preventive trials to the last stage for such things as social clubs 
and other benign activities when we do not need to do the passive 
studies first. 

Dn Ostfeld: I think that they should be done and I think the need is 
urgent. The model to which I referred, the VA study, just happened to 
have some older people in it. No deliberate effort was made to seek 
them oujt. We do need controlled clinical trials using older patients 
not only in the traditional hospital-patien^-doctor settings, but in large 
groups of people in naturally living communities, elderly housing proj- 
ects ot retirement centers. In fact, we need two kinds of clinical triab 
and I agree very strongly with your comment. \ 
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Reeoimnendatians for Future Research 

Manning Feinl£ib» M*D*> Dr P. H* 

National Heart, Lung, and ^ ' 

BlQod Institute 
National Institutes of Health 
Betiiesda^MD 20205 

in this section of the sununary, I would like to discuss some baMc con* 
cepts which stand out as a result of our deliberations and recommend 
some priority studies for future research. Dr. Qstfeld has already pro* 
posed the vast majority of the latter, but he was kind enough to leave me 
two or three. * 

What can we hope to accomplish in the future in the field of ap:ing? 
To begjn with, we must agree on the concept of what constitutes agmg — 
is it a normal, inevitable condition which parallels chronologic age or is 
it an avoidable pathol(^ processAH we think of ^ngintennsof a' 
population survival curve, we nught try to describe an "ideal" curve. 
Oni such concept of the ideal might be analogous to Dr. Oliyer Wende)l 
Hoboes' wonderful one horse shay that looked and functioned beauti* 
fully until, at the age of 100, it collapsed^ every part at the same time> 

If we examine the current population survival curve for the United 
States and most industrialized countries^ it would look tike curve A in 
the figure. There i^ relatively high mortality during the first year of 
life, relatively low mortality for ^several decades thereafter, and then 
gradually increasing mortality with dramatic decreases in tiie propor- 
tion surviving in later years. The ^deal" curve, however, nu^t ap- 
proximate a square wave where no one dies until some appropriate age 
X (curve I in figure Y-l). What ^constitutes an appropriate age for 
r death is obviously an exceedingly complex question involvii^ philo- 
sophical, religious and social considerations in addition to biomedical 
factors. As Dr* Siegel n^entioned earlier, as we approach this "ideal" will 
we have to con^det some form of suicide education and planning? « 

We may have already come doset; to thb '*ideal" curve than many 
people realize* During the 20l£ c^ntuiy there have been tremendous 
gains in life expectancy at Mrth and a^o in life expectancy among those 
who hav^ already achieved middle and old ag^. A glance at a hypothet- 
ical survival curvo of about 2Daye^ ago and for some nonindustrialized 
societies now, as approximated by curve3 in the figure, may give some 
ey^dence olf how far we have^come to achieving the 'Ideal." - * * 
A These achievements are inherent in any concept tox improving tho 
longevity of tho aged^ Such reasoning c&uM also be applied to general 
morbidity and to mental and functional ability of the aged* In fact, 
such a demographic concept is basic to any research aimed at solving 
the problems of the aged or improving flieu* condition^. 

^^e , second jDcncept I want to stress relates to health care ana 
services for the elderly in relation to cost-ben^t Evaluations^ We must 
l)e^ in mind that as we keep people alive longer, wiU be perfonioing 
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m&ny more procedures for diseases* associated with increasmg age — 
mote prosta^te operations, more cataract operations^ more hip replace- 
ments, etp. We'wSl be obliged to devote a greater proportion of our 
resources to restorative procnedures for xhe elderly'. Thus« if we elimmate 
or po^tjpone the major causes of death by I&eans of effective primaiy 
prevention (e.g.^ reduction pf risk factors for coronary heart disease and 
stroW, elixnlBation of envirotunenta! carcinogens) or better treatment 
01 early stages of disease, it may not be cost-effective in terms of how it 
affects.the totid health care expenditure. In any discussion, therefore, 
of cost-effectiveness of programs to improve the survival of the elderly, 
we must be aware of the increased ^sts necessitated by higher mor- 
bidity rates in the elderly and that this will prevail regardless of Ihe 
methods used tor provide health services^ 

A third concej^t, whi<;h I feel has importance in the light of our 
discussions here, concerns our need to be aware that the problems we 
seek^ solve arejLot limited to the aging population The information 
that has resulted ttpm v^ous research programs involving the general 
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popnlatioamay he applied immediately to the aged population and may 
Jiav^relStively high payoff in a very short time. In the management of 
accidents, for example, our current knowl^ge of technology applicahle 

^ / lot the population as an^rhole helped solve some very practical prohlems 
for avoidiq^ accidents among the aged. However, in the discussion of 
medication for hypertension among the ^ed, we find a different proh^ 
' lem thaii that encomitered in the yoimger age groups. In fact, the 
whole range of therapeutic medications, in their application to the aged 
as compared to the young, must he studied carefully, 

I would like to discuss hriefly some items offered -hy our speakers 
during the course of the conference which may he listed as suggestions 
for future studies; I l^ould like to highlight a few of these from the view- 
point of the epidemiologist. 

With regard to the hiologic correlates of aging, the immmiological 
methods, the enzyme systeAjs, and the like, I think we should give more 
attention* to developing a methodology to enahle us to apply these 
techniques to free-living populatiohs such as those studied in the Fram- 
ingham project And other large populations, I am awfire th^some of 
the data presented include<l oi^y a dozen or so patients, !^e must 
develop the technology necessjary to conduct some of these studies using 
much latgjpr cohorts^ possihly in th^ thousands, to he ahle to answer the 
questipn of the extent to which the hiologic factors correlate with othel' 
factors of ill health in the aged population. 

So* far as defining functional ability of the aged is concerned, we 
recognis^e that this is hoth an important social question as well as an 
important hiological one. For example, whal^ should an appropriate 
dependent variahl^he in trying to define functional ahility: Undouht^ 
edlyt different types of definitions are needed for, different types of 
prohlem-solving conditions. The kind of dependent variahle we need for 
health care systems might he very different from the kin<vwe need to 
solve the prohleih of fitness for working or remaining in th^ labor force. 
It might h^ hesx to use a multivariate approach in both independent and 
dependent vmahles to ^ome to some decision on assessing functional 
ahility of t^e aged, ^ \ ' 

I wo^d like to emphasize what has heen said ahout the need for 
studying the natural history of aging in diverse populations such as 
differeiit ethnic groups, migrant groups^ and the like. We should study 
tho$6 that have diffwent rates of longevity, such as AsiaB'Americans 
who are the longest lived suhgroup in the United States. With regard 
to migrant groups, we must rememher tKat migration can he viewed 
irom many angles. We discussed the comparison of mortality or 
^ longevity in terms of the place where a person was bom and the place 
to which he moved or relocated. We must also he mindful of the situar 

^ tion, not very rare today, i^bGre an individual stays where he was bom 
hut the community around him changesf i.V, the person does not mi*- 
grate, the community migrates. A person can find himself in varying 
socioenviroDmeotal situations without ever chaogiBg the place where he 
'lives — the change takes place around him. This seems to me to be ao 
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Importaot area of stu(l> io terms of the question of relocation or migra- 
tion and its effect on the aged. 

Finally, I would like to repeat some remarks made by Dr, Ostfeld 
because I think their importance allows for their repetition, especially 
with regard to the programs of the Institute on Aging, There is a def* 
tntte need to think In term£» of long-term studies. Such studies imply a 
commitment both for personnel and financial support over many years. 
If we try to rely on cross-sectional or retrospective stuiiies, we will 
probably never ^et the information we really need because predictive 
factors must be obtained while the individual is healthy and vigorous, 
and may not be measurable after debility has occurred. 

This Institute should assume the responsibility for designing 
mechanisms^ or at least on organizational/frameworkp to allow for 
scientists to take advantage any special siuihtiDns or changing situa- 
tions occurring in our economic or social setting with a minimum of 
delay. To continue to undergo the experiencep as has been described^ of 
several years of review before we can study, say, a community slated 
for urban reiiowalj deprives usof the opportunity to study the problems 
of relocation. A mechanism must be developed so that we may 
effectively enter such a community early to take advantage of these 
situations. 

To broaden the sources of informaUpn^ the Institute should develop 
a system of coordination with the legislative, regulatory, and service 
agencies Interested in the pronlems of agjjpg' For example, collaborative 
studies should be undertaken with XCHS, ^A, VA and other agencies 
which mayl)e tackling similar problems from different viewpoints and 
also for very different constituencies m^rms of their objectives. This 
constitutes a potentially beautifdl examhle of inten^ovemmental co- 
operation which could work to the benefit of all. 

-lii conclusion^ let me thank you agam for coming to this meeting 
on duch relatively short notice and doio^uch an excellent job of high* 
lighting the state of the art in this very complex and diverse field. 
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